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Malabsorption disorders are a common cause of 



significant morbidity and mortality xn developing countries 
like India. Often the cause is of an infective etiology 
like tropical sprue, giardiasis and intestinal tiibercu- 
losis. In other cases the cause could be disease of 
pancreas, gall bladder or even congestive cardiac failure. 
The presentation of malabsorption syndrome may vary 
enormously some patients may have classical features of 
bulky, foamy, greasy offensive loose stool, which float 
on water. These patients may have multiple vitamin 
deficiencies, in other patients, the presenting symptoms 
may be very non specific and protean. In such patients 
a high clinical suspician is required to reach the 
diagnosis. 

Some important diseases causes malabsorption, 

include ; 

a. Pancreatic disease, including chronic pancreatitis, 
cystic fibrosis and Zolinger ellison syndrome, 
bo Billiary tract diseases, include chronic cholicys- 
titis, chronic lithiasis, 

Co Small bowel diseases i Iliac ttiberculosis, Crohn's 
disease, small bowel resection, trophic sprue 
celiac disease. 


do Blind loop syndrome 



2 


In significant number of patients the cause 
of malabsorption is not evident even after extensive 
investigations. 

The rational approacn to a patient of suspectec 
malabsorption include careful history of abdominal 
operations, thorough physical examination tor aetecting 
evident of vitamins minerals, aeficienuy and specific; 
investigation. These investigation include routine 
blood test, haemoglobin, general biood picture, total 
serum cholesterol, serum proteins, small intestinal 
barium X-ray, jejunal biopsy and the quantitative test 
for fecal rat estimation in stool and D- xylose test* 

The last two test have been found quite sensitive for 
the malabsorption of fat and carbohydrate respectively, 

A large number of patients attenaing our out 
patient department of our hospital suffer for symptoms 
suggestive of malabsorption. No systemic study on 
malabsorption now ever has been done so far in this 
region. We thus considered worthwhile to undertake 
evaluation of malabsorption parameters in this region* 





REV I E W OF 


Malabsorption is a comprehensive term which 
includes both defective hydrolysis of large molecules and 
ineffective uptake of breakdown products of these molecules 
in the small intestine. 

Normal digestion and absorption can be divided 
into three sequential stages. 

lo Intraluminal stages. 

2, Intestinal stage. 

3, Lymphatic transport stage, 

pathophysiologic MBCHAI'JISMS 

A pathophysiologic classification of aifferent y 

causes of inpaired digestion and absorption and disease 1 

associated with tnese defects are summarisea in table 1. 

'I 

. '.'v" :,!i 

intraluminal stage / : 



Impaired hydrolysis and sol\jbilization of ■ 

nutrients in the small intestinal lumen. 


IMPAIRED FAT ABSORPTION 

Because pancreatic lipase and colipase are 
necessary for triglyceride hydrolysis in the duodenum# dis- 
-orders that cause pancreatic enzyme deficiency lead to 
fat malabsorption* Pancreatic enzymes are inactivated 
by a low luminal pH (as occur in the Zollinger Ellison 
syndrome) with consequent ..malabsorption of fat. The 
products of triglyceride hydrolysis namely fatty acid and 





TABLE 1 : Pathophysiologic classifioaticxi of malabsorption 
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(fat, proteins) Lymihatic duct obstruction, Lym^angiestasia, lymphoma, 

tuberculosis, oarcinoido 

Diabetes mellitus, giardiasis 

CmltipLE) insuffioienoy hyperthyroidism 

Hypogammaglobulinemia, 


monoglycerides are solubilized by bile salts to form 
micelles and are then absorbed in the small intestine„ 
Disorder that interrupt the enterohepatic circulation o] 
bile salts lead to impaired micelle formation and fat 
absorption. 


IMPAIRED PROTEIN ABSORPTION 

Although protein hydrolysis begin in the stomach 
through the action of pepsin, it mainly occurs in small 
intestine, cataiised by pancreatic proteases. Deficiency 
of pancreatic proteases (trypsin^ chymotryps in and carboxy- 
peptidase A and B) results in impaired hydrolysis of 
polypeptide. Therefore, chronic pancreatitis and pancreatic 
resection can lead to protein malnutrition, Pancreatitic 
proteases are also important for vitamin absorption. 
These enzymes release vitamin fj^om R proteins, prior 

to binding with intrinsic factor. In profound pancreatic 
insufficiency, normal release of the vitamin from R 
proteins does not occur, so the amount of vitamin available 
for binding to intrinsic factor for absorption is decreased. 


IMPAIRED carbohydrate ABSORPTION 

Most diseases that cause carbohydrate malabsor- 
ption do so by affecting the intestinal stage of digestion 
and absorption. However, because pancreatic amylase 
catalyzes the hydrolysis of starch to oligosaccharides 
some carbohydrate malabsorption is seen in pancreatic 
insufficiency. ii 
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lumen of patients xi?ith blind loops syndrome can bind 
vitamin Vitamin B^2 deficiency also occurs in patients 

infected with the fish tape worm, diphyllobothrium latum# 
because the worm completes v;ith the host for dietary 
vitamin 


Certain dietary constituents can bind nutrients 
in the intestinal lumen# which then become unavailable 
for absorption. For example# excessive dietary oxalate 
binds calcium with the consequent formation of calcium 
oxalate. Similarly# long chain fatty acids bind calcium 
(in fat malabsorption) and a high dietary phytate content 
binds iron* 
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IHIESTIHAL STAGE 

Abnormalities of Small Intestinal Mucosa 
Im]Daired_E2ithelia3^ Cell Digestion : 

Oligosaccharides are hydrolysed to monosaccha- 
rides by specific ensymesp,. located in the brush border 
membrane of intestinal epithelial cells and the mono- 
saccharides are then transported across the cells. When 
specific brush border enzymes are deficient the non- 
absorbed oligosaccharide are metabolised by colonic 
bacteria to di and trisaccharides. Carbon dioxide and 
hydrogen with consequent abdominal distension and flatu- 
lence. Although a number of disaccharidase deficiencies 
have been described, the most common is lactase deficiency, 
which may be either congenital or acquired. Lactase is 
required for hydrolysis of lactose to glucose and galactose, 
which are then transported across the enterocyte by a 
sodium dependent active transport mechanism. Congenital 
lactose deficiency present in infancy and is rare. Aquired 
lactase deficiency may be either a primary decrease in 
the amount of the enzyme in the mucosa or may occur xfhen 
there is abnormality or destruction of small intestinal 
cells as seen in celiac disease, acute infections enteritis, 
Crohn's disease tropical sprue or radiation enteritis. 

IMPAIRED EPITHELIAL CELL TRANSPORT 
Transport of Multiple Nutrients 

A number of disease cause significant loss of 
intestinal surface area resulting in malabsorption of 
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all major dietary constituents. Conditions in which 
intestinal epithelial surface area is reduced or remaining 
epithelial cells are abnormal include celiac disease/ 
tropical sprue, collagenous sprue, radiation enteritis, 
Whipple's disease, eosinophilic gastroenteritis and 
intestinal ischemia. Extensive surgical resection of the 
small intestine also reduces the epithelial surface area 
available for absorption. Colchicine inhibits cell 
division and reduces the number of cells available for 
absorption and neomycin produces blunting of the small 
intestinal villi through an unknown mechanism leading to 
steatorrhoea. In all these disorders due to drugs steato- 
rrhoea is typically mild (6 to 15 gm of fecal fat/day) and 
patients have decreased D-xylose absorption test. 

TRANSPORT OF CARBOHYDRAIE 

Specific defects in the absorption of carbohydrate 
are usually caused by mucosal enzymes deficiencies. However, 
there is a rare, recessively inherited disorder in which 
carrier mediated transport of glucose and galactose in the 
intestinal epithelial cells membrane is impaired. This 
present clinically as a watery diarrhoea in infant shortly 
after births. 

Transport of Amino Acids 

There are also rare recessively inherited defects 


in amino acids transport. Hartnum disease is characterised 
by impaired transport of neutral amino acids (phenyl - 


9 


alaiine and tryptophan) by intestinal and renal epithelial 
cells. Patients have pellagra like dermatitis due pri- 
marily to a deficiency of tryptophan (a precursor of 
nicotinamide) , Although protein malnutrition is not seen 
because dipeptide absorption is normal. Similarly, 
patients v/ith cystinuria although unable to transport 
dibasic amino acid (Cystine, lysine and arginine) have few 
symptoms of protein malabsorption. Patients with these 
disorders may have diarrhoea, attributed to bacterial 
metabolism of the excess amino acids in the intestine. 

They also have aminoaciduria v/ith the formation of renal 
calculi in cystinuria, 

TRANSPORT OF FATS 

Micelles consisting of the product of triglyceri- 
des hydrolysis (monoglyceride, free fatty acids and gly- 
cerol) phospholipids, cholesterol and bile salts are 
transported from the intestinal lumen across the apical 
membrane of small intestinal epithelial cells. Disaggre- 
gation of micelles occurs during the transport process, 
diglycerides and triglycerides are resynthesized in the cells 
and subsequently chylomicrons are formed from triglycerides, 
phospholipids, cholesterol, and apoproteins. In the rare 
inherited disorders abetalipoproteinemia, chylomicrons 
formation is impaired due to absence of apolipoprotein B, 

Pat malabsorption results and fat accumulation within 
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epithelial cells because its export across the baso' 
lateral membrane is inhibited* 


OIHBR IllHERITKD TRANSPORT DKEECTS 

Vitamin B ^2 aeficiency is occasionally due to 
impaired intestinal ti-ansport. Ihe vitamin B ^2 intrinsic 
factor complex can bind to ilial cells, but transacross 
the cells does not occur (Burman et al, 1985) * In 
congenital folate deficiency folic acid transport is 
impaired as a result of a rare specific intestine cell 
transport defect. 


LYMPHATIC transport 

Impaired transport of nutrients from the small 
intestine. Disease that cause lymphatic obstruction can 
lead to fat malabsorption and a protein losing entero- 
pathy. In intestinal lymphangiestasia, the subepithelial 
lymphatic are dilated and functionally obstructed. 
Consequently, removal of chylomicrons in the l 3 rmph is 
abnormally slow in this condition. In infiltrating 
disease of the small intestine (for example, tuberculosis 
enteritis, intestinal lymphoma, and whipple 's disease) . 
Mononuclease leucocytes may compress lymphatic vessels in. 
the small intestinal wall and retard chylomicron removal. 
In addition, enlargement of regional lymphonodes (as in 
tuberculosis, lymphoma, metastastic carcinoma and 
metastatic carcinoid disease) may produce lymphatic 
obstruction and fat malabsorption. 



unclear I'EGHANISM 


A number of diseases are associated vrith malabsorp- 
tion# but the pathophysiologic reason for the impaired 
absorption is unclear. Normal enterocyte function may 
be impaired in amyloidosis and giardiasis (Deka et al# 
1982), A significant impairment of absorption of fat and 
D-xulose v/as seen in the rat v/ith experimental giardiasis. 
Familial amyloidosis with polyneuropathy# steatorrhoea 
was found 58% and impaired D-xylose absorption in 52%, 

The main reason for the gasterointestinal dysfunction is 
a disruption of the gut autonomic nervous system rather 
than a barrier to absorption of nutrients across the 
intestinal wall (Steen and Ek# 1984), Malabsorption is 
common in patients v/ith aquired immune deficiency syndrome 
(aids), some of whom have intestinal Kaposi's sarcoma or 
infection with mycobacterium avium intracellular# but in 
some no obvious etiology for diarrhoea and impaired 
absorption can be found (Scott et al# 1985# Allison and 
Bornman# 1983), Mild# but not severe# exocrine pancreatic 
insufficiency may occur in acquired immune deficiency 
syndrome however# fat malabsorption is more commonly 
associated with a small intestinal cause (Kapembwa et al# 
1990), Kinetics of D-xylose absorption in patients with 
human immunodeficiency virus enteropathy# Ka (an absorp- 
tive rate constant) was reduced out of proportion to the 
minor histologic changes present in the duodenal biopsy 
specimens (Fli# D* Ehrenpreis et al# 1991) . 



Hypocholesterolemia has been noted to occur in the 
aaqiaired irmtiunodef iciency syndrome and has been associated 
with the malnutrition and cachexia often seen in end stage 
AIDS (Zurm/alt, Schmidr, 1989; Falkanbach et al/ 1989). 

Inadequate diet and malabsorption have been 
frequently : noted previously in AIDS patients (Gillin et 
al# 1985; Kickey, Weaves, 1988), Bacterial contamination 
of the small intestine is an important cause of occult 
malabsorption in the elderly (McEvoy et al, 1983) . 

Malabsorption of vitamin B ^2 intrinsic factor 

secretion during Biguamide therapy 30% had malabsorption 
of vitamin with drawal of the drug resulted in normal 
absorption in only half of those with malabsorption, Ihe 
concept that biguamide can induce malabsorption by tv;o 
different mechanism. One of these temporary and unrelated 
to intrinsic factor secretion and other is permanent and 
mediated by depression of intrinsic factor secretion 
(Adams et al# 1983). 

Kinetic analysis of D-xylose absorption in normal 
subjects and in patients with chronic renal failure shows 
that nonrenal clearance of D-xylose is markedly reduced in 
chronic renal failure patients, D-xylose is less 
completely absorbed, in patients with chronic renal failure 
than in normal subjects, fhe absorption rate of D-xylose 
is slower in these patients than in normal subjects. The 
absorption rate is positively correlated with the extent 
of D-xylose absorption (Robert, 1983). 
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A case of a syndrome of malabsorption associated 
with Prurigo nodularis was reported. Her malabsorption 
syndrome vias an idiopathic sprues five months after 
treatment with gluten free diet supplement viith vitamin 
and iron, the disappearance of the clinical and analytical 
alteration vias compared (Suareg et al/ 1984) . 

A study was done that is intestinal damage and 
malabsorption after treatment for cervical carcinoma 
malabsorption was found in 22% and 13% had vitamin 
deficiency. Intestinal damage in tumour free patients 
occurred in 3% patients (Lantz and Einhorn, 1984), 

A stiff man with malabsorption study v/as done, in 
v/hich it v/as stated that pancreatitis has been found in 
patients of scleroderma (Greef, 1979; Davidson, f. 

Epstein, 1983; Rai et al, 1986) , 

In a stxidy^ duodenal pH in cystic fibrosis and its 
relation to fat absorption conclude was that a vjide range 
of duodenal pH values found in patients v/ith cystic fibrosis 
and that the efficiency with v/hich enzyme supplements ^fork 
is closely related to these pH levels (Pancreatic enaymes) , 
Administration of misoprostal to those patients with 
(misoprostal, a knoivn acid reducing agent) excessively 
acidic duodenal pH levels as x^ell as residual malabsorption 
appears to be of benefit in improving both the excessively 
acidic pH levels and the fat malabsorption (Robinson et 
al, 1990) , 
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Protein and fat absorption in prolong diarrhoea 
in infancy (Man e't al; 198'2) > 

In a study that fat absorption in premature infants 
the effect of lard (it v/as derived from pigs fed a diet 
high in polyunsaturated fatty acids in order to obtain a 
more "human milk like" fat profile) and antibiotic, It'v/as 
suggested that no support for the use of lard in adopted 
cov7*s milk infant formulas to improve fat absorption 
(Verkade et al^ 1989) . A study lymphatic role in the 
pathogenesis of fat malabsorption in liver cirrhosis in 
rats. Data suggested that lymphostasis of the intestine 
may play an important role . in fat ..malabsorption in liver 
cirrhosis (Soichiro !4inra et al/ 1982). 

Another study impaired absorptive capacity for 
carbohydrate in the aging human 'it v^as suggested that 
subtle carbohydrate malabsorption should be consider when 
evaluating weight loss in old age and in fashioning 
nutrition programmes for the elderly (Joshva et al#1982). 

In a study malabsorption associated with nonmalig- 
nant immunoprofl iterative small intestinal diseases (IPSID) 
(O' Manonsos et al, 1987), 

In another study malabsorption syndrome coccidiasis 
combine immune deficiency and fulminant lymphoproliferatiye 
disease. It v/as suggested a possible role of coccidial 
infection in malabsorption syndrome in iramuno deficients 
patients. It also indicates the need for further study 
of the relationship between malignancy and metronidazole 


5 


in immunosuppressed patients (Aharan riallak et al, 1982). 

In a study, familial amyloidosis with polyneuropathy, 
aspect of the relationship between gastrointestinal symptoms, 
E^iG finding, and malabsorption studied. The steatorrhoea 
was found in 58% and an impaired D-xylose absorption in 52%. 
It was suggested that the main reason for the gastrointes- 
tinal dysfunction is a disruption of the gut autnomic system 
rather than a barrier to the absorption of nutrients across 
the intestinal wall (Steen and Ek, 1984) , 


HISTORY 


CLINICAL MANIFESTATIONS 


Although many of the symptoms of malabsorption are 
non specific, for example, diarrhoea, v/eight loss, and 
symptoms of anaemia, clinical history can provide clue to 
the etiology of malabsorptions in some patients. Early 
symptoms of intestinal or pancreatic disease include fatigue 
oloating, anorexia, and passage of two to three loose stool 
per day. An increase in bulk may be the first change 
noticed by the patient. However, more advanced pancreatic 
insufficiency may be associated with classic symptoms of 
fat malabsorption, which include the passage of bulky, 
floating, maladorous stools. Although stools were considered 
to float Because of a high fat content, they actually float 
becauseof increased gas (Levitt et al, 1972), 

Some common clinical features of malabsorption and 
their pathophysiology are summarized in table 3, 



Both small intestinal or pancreatic disease may 
result in profound weight loss. Although anorexia is more 
characteristic of small intestinal disease or pancreatic 
carcinoma than chronic pancreatitis. 


TABLE 2 : Condition associated with impaired micelli 
formation. 


Pathophysiology Associated diseases 


-Decreased bile salt Severe parenchymal liyer disease, 
formation. 


Decreased bile salt 
delivery to the 
duodenum. 


Cholestatic liver aisease (Primary 
biliary cirrhosis, dimg induced cnoles- 
tasis) bile duct obstruction (Cholengi- 
ocarcinoma, pancreatic carcinoma, 
gallstones, sclerosing cholangitis). 


Decreased ionization Zollinger - Ellison syndrome, 

of conjugated bile 

salts. 


Decreased intraluminal Binding agents (Giolestyi'andne) 
bile salt concentration 


Bacterial over , growth in jejunal 
diverticula, small intestinal fistula 
and strictures in Crohn's disease, 
scleroderma, intestinal pseudoobstru- 
ction, diabetes and elderly. 

Increased intestinal Crohris disease, small intestinal 
bile salt loss. resection, cholecystocolonic fistula. 


Bile salts deconju- 
gation. 


Patient with chronic pancreatitis tend to have 
hyperphagia, which may contribute to the marked fat 
excretion. Anaemia (due to vitamin B^^g# iron, or folate 
malabsorption) may present with dyspnoea, dizziness, 
fatigue and pallor. 
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Diffuse ai>dominal pain is not usually associated 
with malabsorption unless extensive small intestinal disease 
with partial intestinal obstaruction is present (as in Crohn’s 
disease or radiation enteritis, for example) . Patients vjith 
chronic intestinal^ ischemia classically have pain 20 to 60 
minutes after meal and usually have other evidence of peri- 
pheral vascular disease. The abdominal pain of chronic 
pancreatitis tends to be epigastric with radiation into the 
rack. Patient vj-ith small intestinal lymphoma frequently have 
severe periumbilical or generalized aodominal pain. 

Recent foreign travel may be associated with 
parasitic diseases including giardiasis, and tropic sprue. 
Homosecual contact, intravenous drug abuse, or multiple 
blood transfusion predispose to infection v/ith the human 
immunodeficiency vxrus (HIV) . Patients xi.,.! infected with 
this virus are prone to develop opportunistic infections 
caused oy a variety of organisms including mycobacterium 
avium intracellular. Alcohol is toxic to the small intes- 
tinal mucosa affecting absorption (Green, 1983) and chronic 
alcoholism abuse may cause pancreatic insufficiency and fat 
malabsorption. In a child small stature or failure to 
thrive are features of celiac disease and of cystic 
fibrosis. Malabsorption and concomitant bronchitis or 
bronchiectasis also suggest cystic fibrosis. 


Patient v;ith disaccharidase deficiencies experienc 
abdominal distension, nausea and water diarrhoea 30 to 90 
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minutes after ingesting a particular disaccharides sugar 
(milk sugar in lactose deficiency) . Eosinophitic gastro- 
enteritis should be suspected in any patient with malabsor- 
ption and a history of food allergies, A history of peptic 
ulcer disease and diarrhoea raises the positivity of 
Zollinger Ellison syndrome. Abdominal surgery, particularly 
or Billroth II partial gastrectomy can lead to the creation 
of a blind loop of small intestine. It is also a cause of 
malabsorption, small intestinal resection may interrupt the 
enterohepatic circulation of bile salts v/ith resulting fat 
malabsorption and if extensive may impair the absorption of 
other nutrients. In patients with malabsorptions, nondefor- 
ming arthritis neurologic symptoms or valvular heart disease^ 
I'^hipple's disease should be considered. Scleroderma can 
lead to small intestinal dismotality and bacterial overgrowth 
Certain small intestinal diseases have dermatologic manifes- 
tations (for example, dermatitis herpatiformis in celiac 
disease) . Some endocrine disorders (diabetes mellitus, 
addition's disease, hypoparathyroidism and thyrotoxicosis) 
are also associated with malabsorption. 

Finally a careful drug history should be taken 
because certain drugs (for example, colchicine, cholesty;— 
ramine, neomycin and cathartics) may cause malabsorption, 

PHYSICAL EXAMINATION 

If malabsorption is not severe, the physical : 
examination may be normal or there may be minor physical 


abnormalities incluoing smooth lateral margins of the 
tongue and hyperactive bowel sounds. V/ith more severe 
malabsorption# patients may shov7 evidence of malnutrition# 
with muscle wasting particularly in the temporal areas# 
Pallor of mucous membranes suggests anaemia (which may 
result from malabsorption of iron#, vitamin folate) . 

Deficiencies of rat soluble vitamins can produce hyperkera- 
tosis of the skin (Vit, A)# ecch 3 mosis and hematuria 
(Vit. K) ana parasthesias# tetany# positive Chvostek and 
Trousseau signs and bone pain with verteoral collapse 
(Vit D and calcium) . Patients with intestinal disease 
may have malabsorption of r- water soluole vitamins (Notably , 
B vitamins) with resulting glossitis (riboflawn and niacin 
deficiency) and peripheral neuropathy (Vit 3^2 deficiency). 

pi'ognosis of patients with malabsorption 
is determined by the nature of the underlying disease. 

The clinical features and investigation of 
specific diseases will now be considered according to 
their pathophysiological classification. 


INTRALUMINAL STAGE - DIGESTION 
PANCREATIC DISEASE 

Pancreatic proteases lipase and amylase are 
essential for normal digestion of nutrients and diseases , 
of the pancreas typically produce significant fat malab- 
sorption (commonly more than 25 gm of fecal fat excretion 
per day). Pancreatic bicarbonate secretion neutralizes 
gastric acid and maintains the duodenum at the alkaline pH 


required for pancreatic enzyme activity. Profound destruc- 
tion of the pancreas must occur before significant steato- 
rrhoea results (Gastin et al, 1984; Dimagno, 1982). 

Although chronic alcoholic pancreatitis is the 
commonest cause of pancreatic exocrine insuf ficiency/^, in 
one study 75% of patients xv^ith pancreatic carcinoma had fat 
malabsorption some of x-zhom improved with exogenous pancreatic 
enzyme replacement (perez# 1983), Symptoms of fat malabsorp- 
tion predominate in patients V7ith pancreatic exocrine 
insufficiency, but symptoms of impaired protein absorption 
(for example, muscle v/asting and edema) also occur. 

Patients typically have hyperphagia and are able to maintain 
their xreight despite significant malabsorption. Impaired, 
vitamin aosorption is common but the deficiency is 

rare, . Symptoms result from malabsorption of the fat soluble 
vitamin(A, D,B and K) and from hypocalcemia caused by 
chelation of calcium. by excess fatty acids in the institute. 

Pancreatic disease should oe suspected in any 
patients x^ith steatorrhoea (determined by fecal fat 
excretion), normal small intestinal function (determined 
by D-xylose absorption) and without evidence of terminal 
ileal disease (determined by a small intestinal barium 
contrast radiograph). Pancreatic dysfunction may be 
confirmed by bentiromide test, Ihe specific pancreatic 
diseaseXchronic pancreatiti^ pancreatic resection or 
cardinoma) may be diagnosed by computerized tomography, 
eiidoscppic retrograde cholengio pancreatography, and if 


necessary fine needle aspiration of the gland. If 
patients with known pancreatic disease fail to improve 
after pancreatic enzyme replacement/ coexisting small 
intestinal disease should be sought (Lenibe et al/ 1985), 
Pancreatogenous malaosorption in children is 
most commonly associated with cystic fibrosis. Rare 
syndrome as a sidroblastic anaemia (Pearson et al/ 1979) 
or neutropenia (Schwachman syndrome (Gaskin et al/ 1984) 
has been described, 

ZOLLINGER - SLLISOKI SYNDROME 

High gastric acid production stimulated by 
gastric secreting tumours of pancrease or duodenum 
results in impaired fat absorption. Excess acid in the 
duodenum had a dual effect on fat digestion by (a) 
inactivating pancreatic enzymes and (b) decreasing bile 
salt ionization. Acid suppression (by cemetidine or 
surgery) results in reversal of the malabsorption (King 
and ToskeS/ 1983; Kingham et al, 1981). 

SURGERY FOR PEPTIC ULCER DISEASE 

Malabsorption of rats and carbohydrates occurs 
after total or partial gastrectomy and is multi factorial in 
etiology. Gastric emptying rate is increased and gastric 
antral function is lost, resulting in inadequate grinding 
of food particle and inadequate mixing of nutrients with 
gastric secretion/ as well as dilution of pancreatic enzymes 
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v/ith decreased proteolysis and lipolysis (MacGregor et al, 
1977). 

Because the pancreas is innervated by the vagus, 
absolute levels of pancreatic enzymes are reduced after 
vagotomy and fat malabsorption results, B-apid gastric 
emptying after a partial gastrectomy or vagotomy and 
pyroroplasty causes a 10 to 50 percent reduction in glucose 
absorption (Radzink and Bondy, 1982), Follovjxng a Billroth 
II anastomosis bacterial overgrowth in the jejunal loop 
causes both bile salt and vitamin B^ 2 malabsorption, 

INTRALUMINAL STAGE : SOLUBILIZATION 
DISRUPTION OF THE ENTEROHEPATIG CIRCULATION OP BILE 

Bile salts are necessary for the effective 
solubilization of fats in the small intestinal lumen and 
any disease that interupts the normal enterohepatic circu- 
lation of bile can result in decreased micelle formation 
and fat malabsorption v/here low bile salt concentration 
in the duodenum are due to decreased production (severe 
parenchymal liver disease) decreased delivery (cholestatic 
liver disease. Biliary tract obstruction) . Bile salt 
deconjugation to free bile acids (bacterial overgrowth), 
or increased bile salt loss (terminal ileal disease or 
resection) , Symptoms relate to impaired absorption of fat 
and fat soluble vitamihs. In these disorders protein and 
carbohydrate absorption remain normal. The absorption 
of vitamin impaired in bacterial overgrowth, as 



24 


intestinal bacteria compete v/ith intrinsic factor for 
oinding to vitamin al# 1972) and in 

terminal ilial disease v^hen receptors for the vitamin 
b ^2 intrinsic factor complex are lost. 

Regardless of the cause patients v/ith reduced 
bile salt concentration have significant steatorrhoea 
(15 to 20 gm excreted fat per day) . The specific disorder 
resulting in decreased oile salts may be identified by 
routine liver function tests, small intestinal contrast 

radiographs and sonograpn imaging of tne biliary tract 

- 14 

ana pancreas. Aii aonormal C D-xylose breath test is 

diagnostic of small intestinal bacterial overgrowth and 

14 

an abnormal cholyl - G-.glycine breath test is suggestive 
of terminal ileal disease or resection or bacterial over 
growth. Finally cholecystokinin pancreosymes (CCK-PZ) a 
gut hormone secreted by I cells in the proximal small 
intestinal mucosa is essential for normal gallbladder 
contraction, jyiy disease that destroys the intestinal 
mucosa (for example, celiac disease) may reduce CCK-PZ 
release, reduce gallbladder contraction, reduce bile salt 
and pancreatic enzymes delivery to the duodenum and hence 
result in impaired fat absorption, 

INTESTINAL STAGE ; EPITHELIAL CELL DIGESTION 
Disaccharide Deficiency 

Aquired lactose deficiency is the most common 
disorder of carbohydrate absorption in humans. Lactose in 





intestinal brush border epithelial cells is important for 
lactose hydrolysis in neonates but level decline after 
weaning (Kretschmer et al# 1981), so that by adulthood 
most humans are lactase deficient (Nuang and Bayless, 1968) . 
The rate of fall of lactase levels differs in different 
ethnic groups (Ravich and Bayless, 1983) and there is 
considerable variation in the prevalence of lactase defi- 
ciency among different races, occurring in more than 65% 
of people of Asian and African origin. 

Symptoms of abdominal distension, flatulence and 
diarrhoea after ingestion of milk products commonly begin 
in adolescence. Diagnosis is best made by measurement of 
breath hydrogen after ingestion of lactose. Lactose levels 
in a small intestinal mucosal biopsy may be measured 
directly, although this rarely necessary clinically. 

(Hyams et al, 1980). -As: the symptoms of lactose intole- 
rance are non specific and lactase deficiency is very 
prevalent diagnosis ultimately depends on the resolution 
of symptoms after elimination of milk from the diet. 

Lactose can be more readily absorbed from yogurt as intra- 
intestinal lactase is released by bacilli in Yogurt, 
facilitating digestion of lactose (Kolars et al, 1984) , 
Lactase deficiency also results from diseases 
that damage the small intestinal mucosa (celiac disease, 
tropical sprue, radiation enteritis) (Weiss and Styker, 
1982) chronic alcoholics have reduced level of intestinal 
lactase which improve trith abstinence (Per low et al# 19 77 ) , 
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Although lactose malabsorption v/as thought to 
influence the severity of symptoms in children with 
inflammatory bov/el disease (Pena and Truclone, 1973 
Sciaretta et al# 1984) a recent study of breath hydrogen 
elimination after lactose ingestion in 70 children xifith 
inflammatory bowel disease found to increased incidence 
of lactose intolerance (Kritschner et al, 1981), Milk 
intolerance may contribute to symptoms in patients with 
irritable bowel syndrome (Sciaretta et al/ 1984) . 

Congenital lactase deficiency is a rare disorder 
in mucosal lactase levels are low at birth. Infants have 
Watery diarrhoea, irritability and weight loss from the 
first feed of breast milk (Eirtschner et al, 1981) and 
improve on a lactose free diet. 

Other rare inherited disorders of brush border 
enzymes include alpha dextrinase deficiency (Gray et al, 
1976) and the lactose deficiency. In all these disorders 
the nonabsorbed carbohydrates are fermented by colonic 
bacteria to produce short chain fatty acids, CO 2 and 
hydrogen, which result in symptoms of abdominal distension 
flatulence and diarrhoea after ingestion of relevant sugar, 

IHIESTINAL STAGE - EPIIHBLIAL OBAHSPORT 

Many small intestinal diseases results in distrac- 
tion of epithelial cells and loss of normal absorptive 



functions 


Patients with celiac sprue, (glutin sensitive 


6 / 


enteropathy) may have profound malnutrition secondary to 
mucosal distruction. Elimination of gluten from the diet 
usually reserves the small intestinal damage with improve- 
ment of enterocyte absorption. A variant of celiac disease 
has recently been described in six patients v/ith loss of 
small intestinal Villi/ atrophy of the spleen and cavita- 
tion of mesentric lymph nodes (Matiichansky et al/ 1984) <, 

All patients had abnormal D-xylose absorption/ and four 
had stsatorrhoea. 

Small intestinal involvement in sax'coidosis is 
rare but can cause malabsorption v/ith increased fecal fat 
excretion and abnormal D-xylose absorption (Sprague et al/ 
1984), Small intestinal biopsy reveals villous atrophy 
and multinucleate giant cells in the mucosa which resolves 
with steroid therapy. Other disorders causing loss of 
intestinal surface area for absorption are summarised in 
table 1 (Crohn's disease_jp radiation enteritis/ Ii'ihipple's 
disease/ tropical sprue, eosinophilic gastroenteritis) 
specific defects in amino acid transport (Hartnum disease, 
cystinuria) and vitamin 2 folate transport already 
discussed, 

ALCOHOL 

Acute and chronic alcohol ingestion directly 




damages the small intestinal mucosa with resulting 
altered absorption of nutrients. 
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Acute alcohol administration produces haemorrhagic 
erosion of the intestinal villous tips in alcoholic volun- 
teers (Gottfried et al# 1976), Chronic alcohol ingestion 
in alcoholics produces ultrastructures changes in the 
mitochondria and endoplasmic retinaculum of the crypt and 
villous epithelial cells but no light microscopic changes 
to the intestinal mucosa (Rubin et al/ 1972) , 

Steatorrhoea in alcoholic is primarily due to 
pancreatic insufficiency rather than mucosal disease. 
Alcohol administration in healthy volunteers causes 
impaired absorption of methionine, thiamine and D-xylose 
(Green, 1983) presumably due to intestinal epithelial cell 
damage. Small intestinal motility is also increased 
(Robles et al, 1974) and may contribute to the diarrhoea 
in alcoholics. 

Small Intestinal Resection or Bypass 

Resection of the small intestine is most commonly 
performed in patients with Crohn's disease with severe 
mucosal damage and stricture formation, Jejunoilial 
bypass v/as frequently used for the treatment of morbid 
obesity before the severe metabolic consequences were 
appreciated (Adibi and Stanko, 1984), Surgical resection 
of the small intestine decreased the surface area 
available for absorption, Ihe affected nutrient and 
degree of malabsorption depend on a number of factors s 
1, Ihe extent and site of intestine resected. 
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The absorptive function of remaining small intestine, 
and the functional integrity of the liver and pancreas, 

3, Adaptic responses of the remaining intestine and 

4, The presence of the iliocecal value (Weser/ 1976) » 

1. Patients v/ho have had more than 75 percent 
of their small intestine resected have severe malabsorp- 
tion with diarrhoea caused by the rapid transit of nutrients 
into the colon. If the jejunum alone is resected steato- 
rrhoea is typically mild (approximately 10 gm of fecal fat 
per day) and the specific functions of the terminal ileum 
(Vitamin bile salt absorption) are maintained, 

Hov^ever, after terminal ileal resection^ tlie bile salt 
pool is reduced and micelle formation is inhibited, 
resulting in marked steatorrhoea (20-40 gm of fat daily) , 

In addition, the unabsorbed fats and bile salts which 


reach the colon inhibit colonic water and electrolyte 
absorption and may stimulate colonic electrolyte secretion 
causing watery diarrhoea (Mckhian et al 1971; Ammon and 
Phillips, 1973), Bile salt induced diarrhoea occurs after 
as little as 100 cm of ileum is resected but steatorrhoea 
is usually mild (Hofmann and Po ley, 1972), 

2o Patients who have disease in the remaining 
small intestine have major difficulties in absorping , 
nutrients (for example, Crohn's disease), similarly 
patients with concommit-ant liver or pancreatic diseases 
may have reduced bile salt or pancreatic enzyme secretion 
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v/ith aggravation of steatorrhoea. In patients who have a 
total colonic as well as ilial resection# water and 
electrolyte absorption in the colon is lost# and fluid 
losses in the ileostomy may become unmanageable « 

3<, Ihere is good evidence from animal studies# 
that after resection of the jejunum adaptive changes occur 
in the remaining ileum., As early as one week after the 
resection# transit time is decreased (Curtis et al# 1984) „ 
The height of the intestinal villi and mucosal enzymes 
contents increase and intestinal absorption improves 
(McCarthy and Kim# 1973). 

4, Nutrient malabsorption and diarrhoea seen to 
to less in patients v/ho do not have resection of the ileo- 
cecal value. Intestinal transit tim,e is prolonged and 
small intestinal contamination by colonic bacteria is 
reduced with preservation of the ileocecal value (Weser# 1976) , 
Eollov/ing intestinal resection or bypass patients 
may have impaiired absorption of time elements (Calcium# 
magnesium# and vitamins# A# D# E and ^2.2^ * normal 

individuals# oxalate in the diet is precipitated by calcium 
and little is absorbed. In patients v/ith severe steatorr- 
hoea# calcium binds to the excess fats and is unavailable 
for binding to oxalate# v;hich remains soluble. Hence# 
oxalate absorption from the colon is increased# explaining 
the high incidence of oxalate renal stones in patients 
with terminal ileal disease. 
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For "the management of patients witli extensive 
small intestinal resection and an excellent review by 
Weser (1976) <, Although long term survival of patients 
with only 6-8 inches of rem.aining jejunum, in addition 
to duodenum is reported (Winawer and Zameneck, 1968) . 

Life long intravenous hyperlimentation is usually 
necessary, 

ABETALIPOPROIEIMEMIA 

A group of rare inherited defects in chylo- 
microns formation have been described. Following lipolysis 
fatty acids are passively transported into the enterocyte 
vdiere chylomicrons are formed from phospholipids, choles- 
terol, triglycerides and apoproteins in the endoplasmic 
retinaculum prior to transport to the Golgi apparatus , » 
children v/ith aoetalipoproteinemia or v/ith homogygous,.-. 
Hypobetalipoproteinemia are unable to synthesize chylo- 
microns (Isselbacher et al, 1974; Cottrill et al, 1974) , 

Ihe enterocytes become filled v/ith fat and patients have 
fat malabsorption with steatorrhoea. A progressive sensory 
neuropathy<, ataxia and retinitis pigmentosa are also 
characteristic of these diseases. Chylomicron retention 
disease is a redent ly described variant of abetalipopro- 
teinemia with similar features of steatorrhoea and 
neurologic impairement (Roy et al# 1987) , Both disease 
have an autosomal recessive made of inheritance and can 
be distinguished by the lipoprotein profiles in sexrum 
(Roy et al# 1987) , Treatment consists of sxibstituting 
medium chain trig iycer ides for dietary fat and supple- 
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menting V7ith fat soluble vitamines, particularly vitamin E, 

ADULT j‘AI'-IILIAL HYLINE I4SMBRANB DISBASB 

A familial syndrome of progressive hyalinosis 
of capillaries, veins and arteries have recently been 
described (Rambaiid et al, 1986) » Clinical manifestation 
include hypertens ion retinal ischemia and soibarachnoid 
hemorrhage, 

ABNORMALITIES OF LYiS-lPHATTC TRANSPORTS 

Intestinal lymphoma should be considered in any 
patients v/ith profound steatorrhoea and hypoalbuminemia. 
Lymphatic transport of chylomicrons and proteins is 
obstructed with consequent fat malabsorption and protein 
loss in to the intestine. In developed countries the 
disease is usually a localised ileal tumour, v;hich may 
present V7ith obstructive symptoms, where as in third world 
countries intestinal involvement is often diffuse and 
symptoms of malabsorption predominate (Mondhiry, 1986) , 
Other causes of obstruction of mssentric 
lymphatics include tuberculosis (Kanson, 1985), metastatic 
carcinoma, metastatic mesothelioma (Raptopoulos, 1985) and 
metastatic carcinoid (case records of the messachsetts 
general hospital, 1986, Seigel et al, 1980), Retractile 



mesenteritis and retroperitoneal fibrosis and disease of 
unknown etiology which cause lymphatic obstruction (case 
records of the Massachusetts General Hospital, 1984) , 



Lymphatic duct obstruction of any etiology is frequently 

associated with ascites. Primary intestinal lymphagiec- 

tasia is a genetically determined structure disorders of 

the lymphatics. Intestinal biopsy characteristically 

showes dilated lymphatics and the villi m.vay also be 

distended or may appear normal. 

Differentiation betv/een these different causes 

of lymphatic obstruction may be difficult, lymph nodes in 

tuberculosis enteritis may be calcified, small intestinal 

biopsy may shovr malignant lymphocytes in primary lymphoma, 

and urinary 5-hydroxy indole acetic acid level are usually 

increased in metastatic carcinoid disease. But often 

a 

definitive diagnosis is only made at laprotomy, 

DISEASES OF UMBXFLAINED MSCHAb'ISMS 

Enteropathy of the Acquired Immune Deficiency 
Syndrome (AIDS) 

Diarrhoea and weight loss occur in approximately 
two thirds of male homosexual with the acquired immune 
deficiency syndrome (AIDS) , Many of whom have malabsorption 
(Gillin et al, 1985; Koller et al, 1984) , Although enteric 
pathogens may be present (Giardia, Cryptosporidium Isospora 
belli). In one recent study no identifiable pathogen could 
be identified by stool culture in 20^12 patients with AIDS 
and diarrhoea (Gillin et al, 1985), D-xylose absorption 
was impaired in all patients, fat “.■malabsorption was common. 
Intestinal biopsy revealed mycobacterium avium intra- 


cellular in 5 of the 20 patients and specific inflammation 
v/ithout pathogens in 13 of 20, Jejunal biopsy in some 
patients revealed partial villous atrophy/ but the 
causative agent was not identified. Thus# these seems to 
be an enteiropathy associated with, .AIDS v/hich present v-rith 
diarrhoea and symptoms of malabsorption but without an 
identifiable etiology. 

Even when organisms are seen on intestinal biopsy/ 
the pathophysiologic mechanism of the malabsorption in 
these patients is unexplained. Infection vj'ith Crypto- 
sporidium in immunocompetent hosts causes an acute self 
limited diarrhoea, Hov/ever/ in AIDS patients Cryptosporidium 
produces a severe incapacitating diarrhoea with major fluid 
and electrolyte loss and occasionally nutrient malabsorption, 
(Rodgers and Kagniff/ 1987), Isospora belli may be identi- 
fied by acid fast stains of stool specimens or by electron 
microscopy of a small intestinal biopsy (Schun and Gelb/ 

1984) , Light microscopy of the small intestine typically 
reveals partial villous atrophy, Microsporidia have been 
found in the intestinal mucosa of patients with AIDS and 
diarrhoea but malabsorption has not been associated with 
the organisms and their importance in the pathogenesis of 
diarrhoea is unclear (Rodgers and Kagnoff/ 1987), 

Myobacterium avium intracellulare is an important 
pathogen in patients i^/ith. AIDS and is known to produce PAS 
positive inclusions in intestinal macrophages/ similar to 
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the lesions identified in Whipple's disease (Strom and 
Gruninger, 1983) , Although mal absorption is commonly 
associated with this pathogen the pathophysiologic mechanism 
is not knovm (Gillin et al, 1985). 

Cytomyalovirus infection in AIDS patients typically 
cause diarrhoea and occasionally colonic perforation. 
Although small intestinal involvement has been described ^ 
diffuse colonic ulceration .. is seen mere commonly 
(Rodgers and Kagnoff, 1987) and mal'absorption has not been 
reported, AIDS patients v/ith gastrointestinal kaposi 
sarcoma are usually asymptomatic (Friedman et al# 1985). 

EMDOCRINQPATMIES 

A number of endocrine disorders are associated 
with malabsorption. Abnormalities of gastrointestinal 
motility have been documented in patients with thyroid' 
disease# and rapid intestinal transit may cause the 
impaired fat absorption which is frequently associated 
v/ith thyrotoxicosis (Shofer et al# 1984; Thomas et al# 

1973), Similarly the steatorrhoea observed in patients 
with addison's disease improved with steroid replacement 
I-iild steatorrhoea is also reported in patients vfitli 
deficient parathyroid function# in whom diagnosis may be , 
made by measuring parathormone levels. Treatment with 
vitamin D and calcium will improve the steatorrhoea as 
well as other symptoms of the disease. Patients with long 
standing diabetes me llitus frequently have diarrhoea and 

i'll ^ : I . : ; 
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may have mild steatorrhoea (Wruble and Kaiser# 1964), 
Although a few patients have associated pancreatic exocrine 
insufficiency and some have intestinal bacr-terial' over- 
grov/th# in most diabetes small intestinal histologic 
findings and pancreatic exocrine function are normal 
autonomic neuropathy is common in these patients and 
dysmotility may predispose to bacterial overgrowth but 
small intestinal culture rarely reveal increased organisms 
and steatorrhoea rarely improves with antimicrobial therapy. 


MALABSORPTION IM THE ELDERLY 

Poor intake is probably the major cause of 
malnutrition. But in a recent study 45% of elderly 
patients were found to have bacterial over grov/th of the 
small intestine (McEvay et al# 1983), Impaired absorption 
of fatCViebster et al#1977) and carbohydrate (Feibusch and 
Halol, 1982) has been reported in patients over 65 years 
of age, although . mechanism is unclear. Investigations 
of these patients may reveal unsuspected anatomic abnor- 
malities (for example jejunal diverticular) , 



OTHER DISORDERS 

Both primary and secondary amyloidosis may 
involve the small intestine and cause malabsorption, 
proposed mechanism include small intestinal ischemia from 
amyloid infiltration of mesenteric arterioles, amyloid 
deposition in the lamina propria inhibiting transport of 


37 


nutrients and altered intestinal motilityo Of note as 
only 50 percent of the patients with intestinal amyloidosis 
have impaired D-xylose absorption, damage to the small 
intestine seems to be variable (Steen and Ek, 1984) . 
Giardiasis is knovm to cause steatorrhoea, but the 
mechanism is unclear. However, there is evidence that 
giardiasis lamlia trophosoits can take up bile salts and 
may thus reduce intraluminal bile salt concentration, 
leading to fat malabsorption (Farthing et al, 1985) . 

DRUG INDUCED MALABSORPTION 

Colchicine, a drug commonly used in the treatment 

of gout, inhibiting epitnelial crypts cells division 

(Race et al, 1970) . llild steatorrhoea and impaired D- 

xylose absorption may result. Neomycin produce partial 

villous atrophy and impaired D-xylose and fat absorption 

in doses as low as . ' 4 gm per day. ’She pathophysiologic 

mechanism is unclear although lipolysis of fats is reduced 

and bile salts in the intestinal lumen may be precipitated 

by the drugs (Rodgers et al, 1966) . Bacitracin polymyxin 
and kanamycin any cause malabsorption. Clindarayxin 
in therapeutic doses inhibits Jejunal v^ater and electrolyte 

absorption, which may in the absence of pseudomembranous 

colitis^ Contribute to diarrhoea that occur during 

Glindomyc in therapy (Spiller et al, 1984). Methotrexate 

(Gwavava et al, 1981) an irritant -laxatives appear to 

impair: absorption by directly damaging small intestinal 

epithelial cells. Cholestyramine in the doses of 12 gms 
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or more per day, binds bile salts in the intestinal lumen 1; 

and impaire fat absorption, ihe oral anticoagulant ; 

phenindione also cause steatorrhoea by an unknovm mechanism 

4 - 

Aluminium containing anacids bind dietary phosphate and 

can lead to hypophosphatemia hyper calciuria and nephro- i 

lithiasis, ■; 

■ 

CLINICAL OSSTS OF DIGESTION AI'TD ABSORPTION - [ 

Num.erous tests are available for evaluating \ 

patients v;ith symptoms of maldigestion and malabsorption, | 

I 

A logical approach to investigating such patients can be I 

made if attention is given to clinical features suggestive 
of specific etiologies during a careful history and 
physical examination (for example excess alcohol intake 
causing shall intestinal or pancreatic disease). Routine 
laboratory tests may also be helpful. Ihus, a macrocytic 
or microcytic anaemia would suggest deficiency of vitarhin 
in folate or iron, respectively and hypoalburninemia 

might indicate protein malaosorption or a protein lossing 
enteropathy, A lov; serum carotene level would suggest 
impaired fat absorption, w hich would then be investigated i 

directly by a quantitative Sudan stain and then measurement 
of quantitative fecal fat. 

In patients with chronic pancreatitis, a plain 
abdominal X-ray may demonstrate pancreatic calcification 
(this is present in 30 percent such patients) (Rober et al, 

1978) whereas an abdominal CT scan may demonstrate a I 

I 

pancreatic mass in patients with pancreatic carcinoma. E 



If fat malabsorption is due. to small intestinal disease, 
carbohydrate absorption as determined by D-xylose i' 

absorption a hydrogen oroth test or a bile acid breath ' 

test is likely to be abnormal® ii 

Small intestinal barium X-ray may shov/ evidence ! 

of previous intestinal surgeryC subtotal gastrectomy or i 

I 

massive small bowel resection) or may shov; partial intesti- I 

nal abstrction in a patient v-rith Crohn’s disease or [ 

lymphoma® Distortion of the second portion of the duodenum 
by pancreatic carcinoma may also be seen on barium contrast >! 

radiographs. A small intestinal biopsy may provide ’ 

diaghostic information in patients v/ith specific mucosal 
diseases and occasionally may be used to m.easure disacch- 
aridase activities in patients with suspected diaacchari 
dase deficiencies. 

I' 




more 


used tests v/ill how be considered in further detail 
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SB.L£:GTION OF TESTS IN THE S VALUATION OF I-IALABSORPTIOM 


Qualitative or quantitative 


fecal 


fat 


_L__ 

Normal special test j^normal 

- Serum folate D-xylose ^sorption 

test (Blood or urine) 

- Serum B ^2 test) 

Serum Iron 

- Stool electrolytes 
Lactase breath test • 



Normal 


Abnormal 


- Abdominal radiograph 
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C- D-xylose 


- Small intestinal barium 
X-ray 

- Bantiromide test 

- ii^dominal CT Scan 


breath test 


Normal Abnormal 

Small Intestinal - Jejunal culture 

biopsy - Tetracyciine 

- The ; repeat 
• Breath test. 


Figure 1 


HISTORY AITD PHYSICAL EXAMINATION 



(Diarrhoea/ v/eight/ Nutritional deficits) 

Initial Laboratory 

{ I Hemoglobin/ iron/ calcium/ albumin/ cholesterol) 
( 1 ProthromlDin time/ bone demineralization) 

Stool volume appearance 
( i Volume/ bulky/ v/atery/ silver gray/ foul) 

aerum carotine 
Stool fat qualitative 



Quantitative fecal fat (selected patients) 


/6 % 


Percentage 

I 

! 

1 

of fat intake 

/ 


: normal 

" 76 % = further 


D-xylose absorption 

25 gm.oral dose, 5 hr urine collection. 


7 5 gm 
Pancrease 
Bile salts 
Lymphatics 


? 

2 

V 


£ 5 gm 

Jejunal biopsy 
Small bowel X-ray 


Fig. 2 : 


Format for malabsorption v/ork up 
by Roger and Gebhard (1983) , 


SUDAN STAIN 


1 

1 " 

If abnormal If normal but still 

highly suspicious 


72 hours fecal 
fat test 


If normal 

j 

end of v/orlc up 


If normal If abnorraal 


End of work up 


UGI/SBFT + D-xylose test + Serum Trypsinogen 
! RIA 


If abnormal 
Small bowel biopsy 
with fluid aspirate for 
parasite and culture for 
bacterial overgrowths 


If abnormal 
Benbtic,omide or 
Secretin CCK test 


pig. 3 j Decision tree for suspected malabsorption 
UGI/SBFT upper gastro intestinal series 
and small bowel follow through RIA - 
Radio- immunoassay CCK cholecystokinin 

(By Igram M Roberts, 1987) . 
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TESTS OF FAT ABSORPTION 
Qualitative fecal fat 

This simple test is useful for screening indivi- 
duals with suspected fat mal absorption and correlated 
well with the quantitative fecal fat (Doummey et al/1961; 

Ghosh et al# 1977) , The qualitative fecal fat test is 
most useful in patients with moderate to severe fat 
mala'osorption (excreating more than IG percent of a daily 
intake of 60 gm of fat) in whom it is positive in 94 to | 

100 percent of cases. In patients with mild to moderate 

I 

fat malabsorption (Excreting 6 to 10 percent of dietary 

i 

fat ) , the test is less sensitive and will be positive in 
only 75 percent of cases. In addition, 14 percent of 
fecal specimens from healthy individuals (excreting {1 
percent of dietary fat) v;ill have a slight increase in 
microscopic estimate of fecal fat (Drummey et al, 1961). 

The test is performed on a stool specimen \diich is placed I 

on a glass slide and mixed vj'ith two drops of glacial acetic 

j 

acid and two drops of Sudan III in 95 percent alcohol, i 

I 

In moderate steatorrhoea many fat globules , 

I 

the size of erythrocytes are present, and in severe ; 

steatorrhoea many fat globules greater in size than * 

I 

erythrocytes are seen. In patients with a positive test . J 

■■ . I 

the degree of fat mal absorption should be further evaluated | 

with a quantitative fecal fat measurement. Patients J 

ingesting minerals# oils may have a false positive ,tes to- : 


4 5 

False negative qualitative fecal fat tests arise in 
patients v/ith inadequate dietary fat intake or mild 
steatorrhoea. 

QUAI^TITATIVS FECAL IS ST 

Measurement of the amount of fat in the stool 
excreted in three days by a patient on a daily diet 
containing 80-100 gm of fat is the best method for 
evaluating fat malabsorption. The stool specimen is 
analysed by the Van de Kamer method (Van de Kamer et al 
1949)/ which is based on extraction and titration of long 
chain fatty acid by NaOH. Fecal fat levels greater than 
6 gm per day are abnormal and suggest undully small 
intestinal/ pancreatic or hepatobiliary disease. If the 
patient is on a 100 gm per day fat diet and a complete 
three day stool specimen is collected/ the test provides a 
useful measure of the amount of fat which is not absorbed 
by the small intestine and it remains the “Gold standard” 
to which all other tests of fat absorption were compared. 
Small errors arise in patients taking medium chain 
triglycerides (Braddock et al# 1968) or mineral oils 
(Draramey et al/ 1961) which interefere with fecal fat 
analysis. It must be remembered that fecal fat level 
may be normal in patients with advanced destruction of the 
pancreas since pancreatogenous steatorrhoea will not usually 
appear until the enzyme output of the gland has been 
reduced to /2 percent of normal values (Gaskin et al/ 1983). 



Recent attempts have been made to introduce less 
cumbersome tests of fat absorption v/hich avoid the 
problem of inadequate dietary fat intake and inadequate 
collection of excreted fat. The most widely used of such 
test is the “C-triolein breath test“. A new double- 
isotope method using radiolabslled triglycerides and free 
fatty acids, as well as a nonabsorbable marker to assess/ 
the adequacy of the fecal collection promises to overcome 
some of the deficiencies of the quantitative fecal fat 
test but requires further evaluation (".Thorsgard Pedersen 
and Halgreen, 1985), 


^ C- TRIPLE IN BREATH TEST 

Triolein is a triglyceride (glyceryl trioleate) 
that normally is hydrolysed by pancreatic lipase in the 
small intestine and after absorption and further metabolism 

contributes to the CO 2 in exhaled air, Following oral 

14 

administration of glyceryl tri (1- C) oleate, exhaled 

14 .' • ■ 

CO 2 is trapped by hyamine, then quantitated oy scxntr- 

llation counting. In patients with impaired fat absorption 
the amount of^^C 02 exhaled xn six hours after an oral 
dose of ^'^C-labelled triolein is reduced, Ihis test has 
been validated in patiens v/ith steatorrhoea (Newcomer 
et al, 1979; Butler et al, 1984), It is easier to perform 
than the 72 hours fecal fat test but as with other tests 
of fat absorption, provides little information about the 
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cause of malabsorption in any particular patient. In 
addition result may be misleading in patients with altered 
metabolism of absorbed triolein or impaired excretion 

of 14 

GO 2 in breath (for example in patients v/ith diabetes, 

obesity, thyroid,' disease, pulm.onary disease and liver 

disease, a condition which are often associated with 

chronic pancreatitis) it is also insensitive in detecting 

early pancreatic insufficiency and is a qualitative rather 

than a quantitative test. Iw variant of this test employs 

13 

triolein labelled with the non_radioactive isotope C, 
which is quantitated by mass : .spectrometry. 

In an attempt to differentiate patients with 
pancreatic and small intestinal disease, Goff has 
repeated the test after pancreatic enzyme replacement (The 

tvro stage triolein breath test) and found an increase in 

14 . . . 

CO 2 excretion in patient with pancreatic insurficiency 

(Goff, 1982). At present the triolein breath test is a 

available only in research laboratories. 

SPECIFIC PAHCREATIVE FaNGTION TEST 

Radiographic techniques (ultrasounds Computerised 
tomography and cholangiopancreatography) have greatly 
improved our ability to diagnose chronic pancreatitis, 
but tests of pancreatic function are helpful in establi 
shing whether structural abnormalities of pancreas are 
the cause of the patients symptoms. Pancreatic function 
■tests measure the ability of pancreatic acinar cells to 


secrete enzymes and bicarbohate into the duodenum following 
certain stimuli. However# most of these tests are insensi- 
tive in detecting pancreatic insufficiency# as they are 
only abnormal when ensivne secretion is reduced to less 
than 10 percent of normal level (Di Mango et al, 1973). 

BSKTIROMIDS TEST 

The underlying principle of this noninvasive test 
of pancreatic function is that an adequate duodenal concen- 
tration of chymotrypsin is necessary to cleaye free para- 
aminobenzoic acid XPABA) from the synthetic peptide 
N-benzoyl-L tyrosylparaam.inobenzoic ac id ( Bent ir amide) 
(Toskas# 1983; weizman et al# 1985), 

After a 500 mg oral dose of bentiromide free PABA 
is released in the duodenum absorbed conjugated in the 
liver and excreted in the urine# vdiere it is measured in 
6 hour urine sample, PABA excretion is reduced in severe 
pancreatic insufficiency v;hen enzyme output is less than 
5 percent of normal. In addition# patients v/ith defective 
intestinal absorption# renal disease# diabetes or severe 
liver disease may have diminishedur inary PABA excretion 
in the absence of pancreatic insufficiency (Di Ma'gno#.1982; 
Neideran and Grendell# 1985). Modification of the test 
involving measurement of plasma PABA levels have increased 
its accuracy (Weizman et al# 1985), 
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PMICRBATIC STII'fuLATION OSSTS 

In these tests the duodenum is intubatea and 
the duodenal contents are aspirated after a specific 
stimulus (Intravenous secreti-^n or cholecystokinin or a 
liquid meal containing rat, protein and carbohydrate, 
knov/n as the lundh meal). Duodenal fluid is analysed 
for pancreatic enzymes (lipase, colipase trypsin or 
chymotrypsin) and bicarbonate content. Although these 
test remain the "Gold standard" by v/'hich other pancreatic 
tests are measured they are cumbersome to perform and are 
uncomfortable for the patients and are rarely used 
clinically. 

SCHILLIMG TEST 

Approximately 50 percent of patients with 
pancreatic exocine insufficiency have impaired absorption 
of vitamin as measured by the standing Schilling 

test (Brugge et al, 1980), The standard schilling test i; 

measures vitamin absorption and is used to detect the 

intrinsic factor (IP) deficiency in patients v/ith perni- 
cious anaemia. The test is also abnormal in patients with ' 

genetic defect in vitamin B ^2 absorption, bacterial over- J 

grox^th of small intestinal extensive mucosal destruction 
resection or bypass of terminal ileum and pancreatine 
insufficiency C for which the dual label schilling test I 


v;as developed) 
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In the standard schilling test an oral dose of 
vitamin to 2*0 ug radiolabelled with either 

or ^'^CO) is given with a simultaneous intramuscular 
injection of 1 mg of nonradioactive vitamin (which 

saturate hepatic binding sites for vitamin reduces 

the amount of radio-active vitamin 3^2 retained by the 
liver). The urine is collected for 24 hours following the 
administration of vitamin B ^2 ’^he amount or radio- 

activity determined. Patients v;ith normal absorption and 
normal renal function excreate more than 7 percent of the 
radioactive vitamin B ^2 24 hours and those with impaired 

of collection. The low level of urinary radiolabelled 
vitamin B ^2 it patients V7ith pernicious anaemia is corrected 
when the test is repeated and 60 mg of intrinsic factors 
is given orally with the test dose of labelled vitamin B^ 2 
(second stage schilling test). Patients with small 
intestinal bacterial overgrov/th often show malabsorption 
of vitamin B ^2 with the first stage schilling test because 
of bacterial utilization of the vitamin t^’hich however is 
not corrected in the second stage test by administration 
of intrinsic factor. In such patients the absorption of 
vitamin intrinsic factor remain low, but usually 

a week of antibiotic treatment for example, metronidazole, 
250 mg three times/day) eliminates the intestinal bacteria 
and restores the vitamin B ^2 absorption of the first stages 
test to normal. 
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Ihe dual label schilling test was developed to 

provide information about pancreatic exocrine function 

because proteases are required for the release of vitamin 

^12 called - R-proteins of gastric juice which 

preferentially bind the vitamin (Allen st al, 1978) » For 

vitamin bo becorae bound to intrinsic factor the action 

of proteases in the duodenum is essential., Ojie vitamin 

^12 bhus released will then be bound to intrinsic factor 

in the duodenum. This test compares the absorption of 
53 

CO labelled vitamin B ^2 given orally bound to R-protein 
S’? 

and CO labelled vitamin is given lor ally bound to 

5 8 ■ 

intrinsic factor. In pancreatic insufficiency, the CO 

labelled vitamin B ^2 is malabsorbed and the ratio of 
58 57 

CO : CO in a urine specimen is lov/er than if pancreatic 

function is normal (Brugge et al, 1980). In patient with 
bacterial overgrowth of the small intestine or distal 
ileal disease both forms of vitamin B12 are malabsorbed, 
but the ratio of the cobalt isotops in the urine is 
normal. Hie dual label schilling test is no longer in 
clinical use because attempts to standarized this test by 
different laboratories have not been successful. Normali- 
zation of vitamin B ^2 absorption after pancreatic enzyme 
replacement as measured by the standard schilling test 
suggests pancreatogenous malabsorption. 



TESTS OF CARBOHYDRATE ABSORPTION 
HYDROGEN BREATH TEST : 



In normal individual, hydrogen in produced 



o 
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exclusively by the uacterial raetaxjolisra of carbohydrates. 
This test measures the hydrogen exhaled at times intervals 
during the rirst three hours after ingestion of carbohydrate 
under Investigation (for example, lactose, lactulose, 
fructose or sucrose) (Levitt, 1969; Perman et al, 1S84) . 
Patients who are unaole to digest or absorb carbohydrates 
in the small intestine have increased delivery of carbo- 
hydrates to the colon and hence increased production .of 
hydrogen, v;hich is then absorbed in the colon and exhaled 
by lungs. Patients v^ith small intestinal bacterial over- 
growth have increased hydrogen production by the ingested 
bacteriap The peak excretion is early i.e, v/ithin 3 hours. 
Patients with small intestinal disease and carbohydrate 
malabsorption have a later peak of hydrogen release as 
do patients with disaccharidase deficiency who have 
ingested the appropriate disaccharide. 

The hydrogen breath test is now the most commonly 
used test to diagnose lactose deficiency (Newcomer et al, 
1975) and is more sensitive than the lactose tolerance test. 
After measurement of basal breath hydrogen levels. An 
oral dose of lactose (1 gm' per kg of body weight) is given 
A rise of 720 ppm in exhaled hydrogen is diagnostic of 
lactose malabsorption. Patients with bacterial overgrowth 
of small intestinal bacteria in response to ingested 
carbohydrate (50 or 80 gm of glucose or 10 gm of lactulose) 
and an early peak of hydrogen exhalation after carbohydrate 
ingestion. The hydrogen breath test appear to be comple- 
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mentary to other breath test in diagnosing small intestinal 
bacterial overgrowth (Metz et al# 1976). A controlled diet 
on the day before the test affects fasting breath hydrogen 
levels and may improve the accuracy of this test (Perman 
et al# 1984; Kerlin et al# 1984) . Because it is simple to 
perform and does not involve radioisotopes. This test is 
commonly used to study carbohydrate absorption in children. 
Of note, patients with severe pancreative insufficiency 
may have impaired carbohydrate absorption and positive 
hydrogen breath test (Kerlin et al# 1984). 


D-XYLOSE ABSOPvPTION lEST 


Xylose is a five carbon sugar that is incompletely 
absorbed in the small intestine by the same transport 
mecnanism as glucose and galactose. Intestinal uptake of 
xylose occurs by both passive diffusion and active trans- 
port, but unlike glucose and giuctose, xylose is not 
completely metabolised after it is absorbed but it largely 
excreted innchanged in the urine. The xylose absorption 
test has been used extensively to assess the functional 
integrity of the small intestinal mucosa. After an over- 
night fast a 25 gm (less commonly/ 5 gm) dose of D-xylose -a 
given orally and the patient is encouraged to drink fluids 
to maintain a good urinary output. Approximately 25 per 
cent of the administered dose is excreted in the urine 
(Normal values in a five hour urinary collection after a 
25 gm oral doses, ^5 gm). In patients v;ith fat ma labs or p- 
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tion this test is useful to differentiate betx« 7 een small 
intestinal disease (in which xylose absorption is 
diminished and pancreatic insufficiency (in v/hich xylose 
aJssorption is normal) hov;ever# xylose absorption may be 
normal in patients with only mild impairment of small 
intestinal mucosal function and in patients v;ith predomi- 
nantly distal small intestinal disease (Ryan and Olsen, 
1983). The accuracy of the test is increased by measuring, 
serum D-xylose levels one or two hours after the oral dose 
(normal levels more than 20 mg/dl two hour after a 25 gm 
dose or 11 to 22 mg/dl one hour after a 5 gm dose (Finley 
et al# 1964; Sladen and Kumar, 1973; Kaeney et al, 1978), 
After an oral dose, serum D-xylose level should 
be normal in patients with impaired renal function (elderly 
individuals or patients v/ith renal parenchymal disease in 
whom urinary xylose level will be diminished) and in 
patient with ascites (in whom xylose is retained in the 
ascitic fluid) , Serum D-xylose levels will also be 
decreased in more than 85 percent of patients X'jith bacterial 
over groxiTth of the small intestine as bacterial metabolism 
of xylose in the intestinal lumen decreased the amount 
available for absorption . (Haeney et al, 1978), In patients 
with bacterial over grovjth and small intestinal mucosal 
function D-xylose absorption any urinary excretion are 
lihely to increase after oral administration of antibiotics. 
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In sximmary, the D-xylose absorption test is useful 
for evaluating patients with steatorrhoea. If serum and 
urinary levels are reduced, the patient should be further 
investigated with a jejunal biopsy or test for bacterial 
overgrowth. If D-xylose ^sorption is normal steatorrhoea 
is likely to be due to pancreatic insufficiency* 

IiACTOSS TOLERANCE TEST 

Ihis test is performed to identiry patients with 
either a speciric defect in lactose absorption (congenital 
or acquired lactase deficiency) or a more generalised 
defect in carbohydrate absorption (for exan^le, mucosal 
abnormalities associated with Crohn’s disease). After oral 
administration of 50 gm of lactose, plasma glucose is 
measured at one and two hour. In normal subjects, the 
plasma glucose rises by more than 20 mg/dl whereas little 
increase in plasma glucose level is seen in most patients, 
with lactase deficiency, Ihe lactose tolerance test may 
not defect certain patients with biopsy proved laCtase 
deficiency (6 to 25 patients in one study) (New Comer et al# 
1975) and has largely been replaced by the more sensitive 
breath hydrogen test, 

lIJSAIi INTOBATION lESIS 

Intubation tests have been recently d^ribed which 


directly quantify the unabsorbed carbohydrate reaching the 
ileocecal value (Stephen et al, 1983; Higachi et al# 1986) 



Biese tests are easier to interpret than the D— xylose 
absorption or hydrogen breath tests as carbohydrate fermented 
by colonic bacteria is not measured by the tests. Intubation 
tests provides promise in the investi^ition of carbohydrate 
absorption, but further validation and comparison with the 
other tests- are necessary. 


TESTS FOR BAGIBRIAL OVERGROWTH 


QUANTITATIVE BACTERIAL CULTURE 


To quantify bacteria in the small intestine, the 
jejtinum is intiibated either with a peroral small intestinal 
tube passed under fluoroscopy or with a tube passed through 
an endoscope and the intestinal aspirate culture for both 
aerobic and anaerobic bacteria. In normal individuals, 

bacteria per raililiter (usually streptococci and 
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staphylococci) are cultured. The presence of ylO bacteria 
per miliiiter (commonly coliforms and anaerobes) has been 
used as the minimum concentration for diagnosis of small 
intestinal overgrowth, Howrever, this test requires special 
culture techniques to detects anaerobic bacteria and is not 
as useful for diagnosing bacterial overgrowth as the breath 
tests. 




Breath Itests 


Bacteria in the small intestine metabolized only 
administered carbohydrate bile salts with the release of 
e0„ in exhaled air. This is the underlying principle of 







the ^C-D-xylose and chalyl-^^C-glyclne tests. Both 
these tests are in clinical use, 

14 

C-D~xvlose Breath test 

This clinical breath test measures ^*^002 in 
exhaled air following oral administration of 1 gm of C 
labelled D-xyiose, In patients with small intestinal 

bacterial overgrowth , gram negative aerobic bacteria 

3-4 14 

metabolize C-D-xylose to CO 2 which following absorption 

is exhaled. Eighty five percent of these patients will 

have a diagnostic elevation of exhaled "*^©2 within 60 

minutes of ingesting ^^C-D-xylose (King and Otoskes, 1983), 

In patients with delayed gastric emptying and small 

intestinal bacterial overgrowth (for example, in sclero- 

14 

derma), the release of CO 2 may be delayed until three 
hours confirmation of bacterial overgrowth is obtained by 
the normalization of this test and resolution of the 
malabsorption after antibiotic administration. Ihe labelled 
xylose breath test has been shown to be more reliable than 
quantitative bacterial culture for diagnosing bacterial 
overgrowth because multiple test of xylose absorption give 
reproducible results in 95 percent of patients compared to 
only 38 percent for bacterial culture (Tillman et al, 1981). 
In addition because xylose is absorbed in the proximal 
small intestine, little is available for metabolism by 
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colonic bacteria and CO2 release is not increased in 

patients with small intestinal resection* 


CHOLYL- C~GLYCINE BREATH TEST 

Uie bile and breath test is based on the normal 

enterohepatic circnlation of bile salts. In contrast to 

the normal situation following the oral administration 

of cholyl ^^C-glycine anaerobic bacteria in the small 

intestine of patients with the bacterial overgrowth 

deconjugate the bile salt with the release of glycine, 

Ihe glycine is then absorbed and after further metabolism# 
14 

CO 2 is fceleased, resulting in an early peak of radio- 
activity in the expired air. Unfortunately this test 
cannot easily differentiate between bacterial overgrowth 
and small intestinal disease or resection , in which 

unabsorbed cholyl glydine is metabolised by colonic 

14 

bacteria with a delayed release of CO 2 , Comparisons of 
the radiolabel led cholyl glycine and D-xylose breath test 
in the patients with culture proved bacterial overgrowth 
have shown that the latter test more accurately identifies 
patients with blind loop syndrome (King et al# 1980? 
Schneider et al# 1985), 


mSTS OF Blia SALT ABSORPTION 

Ottie cholyl glycine breath test may also be 
used to identify patients with impaired ileal absorption 
of bile salt (King and loskes, 1983) although it cannot 


reliably differentiate patient with bile salt deconjugation 
due to small intestinal bacterial overgrowth from patients 
with bile salt malabsorption secondary to small intestinal 
disease or resection, The measurement of fecal may 
increase the accuracy of the cholyl glycine breath test, 
but it also decrease the facility with which those test 
is performed (Rutgeerts et al, 1979), The recently 
developed 75 Se MCAT test overcomes some of these 
difficulties and attempts to measure the total bile salt 
balance in patients, 

75 Se HCAT TEST 

OSiis radioactive taurocholic acid analogue (23- 
Selena-25-Homotaurocholic acid) undergoes a similar 
interohepatic circulation to taurocholic acid and has 
recently oeen used to detect patients with increased 
bile acid loss. After oral administration of the compound 
the patient is secreened under a gamma camera on sequential 
days and the amount of retained bile acid is quantitated, 
patient who retain less than 34 percent of the administered 
dose after three days are considered abnormal (Sc iarett a 
et al, 1986) . ffiiis test has oeen used to identify patients 
with oile acid malabsorption secondary to vagatomy or ileal 
resection many of whom have improvement in their diarrhoea. 
When treated with cholestyramine (Sciarette et al, 1986j 
Merrick et al, 1985) , In these small studies 20 to 50 
percent of patients with idiopathic diarrhoea had decreased 
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retention of 75 Se HCAT suggesting bile acid malabsorption 
and 75-100 percent of these patients had syptomatic 
improvement when taking cholestyramine. Although the 
75 Se HCAT test is not in general clinical use. It is 
simple to perform and promise to be helpful for identifying 
patients who have idiopathic bile acid malabsorption 
(Popovic et al# 1987) who may respond to cholestyramine 
therapy. 



RADIOGRAPH OF THE SMALLINTBSTINE 

Tne primary role of barium contrast radiograph of 
the small intestine is to define anatomic abnormalities 
which may be associated with bacterial overgrowth, A true 
blind loop# small intestinal stricture (as in patients 
with Crohn's disease or those who have undergone abdominal 
surgery) # multiple Jejunal diverticula or marked small 
intestinal hypomotility (as in scleroderma) all cause 
stasis which leads to baoterial colonization and overgrowth 
with serious in^airment of digestion and absorption. 
Pancreatic carcinoma or pseudocyst in patients with chronic 
pancreatitis may be detected by distortion of the sweep 
of the descending duodenum. Radiograph are less important 
in the diagnosis of infiltrative diseases of the small 
intestine. In patients with celiac sprue barium S X-ray 
typically show intestinal dilatation with little mucius 
thickening*, 
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MUCOSAL BIOPSY OF THE SMALL IN*EBSTINE 

Mucosal biopsy is essential for the diagnosis 
of many diseases of the intestinal mucosa. Characteris- 
tics histologic changes in different diseases are 
summarised in table 5, 

Finally if a specific diesaccharidase deficiency 
is suspected an unfixed intestinal biopsy can be 
analyzed for diesaccharidase activity (Dahlquist, 1968) 
Decreased disaccharidase levels may be secondary to small 
intestinal disease or may represent a primary disaccha— 
ridase deficiency. 
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AIMS AND OBJECTIVES OF STUDY 


excretion and D-xylose absorption test in normal 
healthy volunteers of Bundelkhand region, India. 
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MATER I A L AND METHODS 


The study was conducted on patients attending 
the medical out patient department and admitted to the 
wards of m.L.B. Medical College, Hospital, Jhansi during 
the period from Feb., 1991 to April, 1992. Those 
patients who had symptoms of malabsorption syndrome 
included in this study. Their prior written consent 
was taken. All these patients remained admitted in the 
hospital during the whole period of study. 

All the patients were subjected to detailed 
interrogation about their diseases and specific symptoms 
suggestive of malabsorption, A thorough physical 
examination was done to look for signs of deficiency 
of vitamins and minerals and protein energy malnutrition 
The following criteria were employed for selection of 
the subjects for this study, 

1» History of diarrhoea for 3 months or longer 

and loss of weight, 

2. One or more of the following features : 

a. Anaemia d. Pigmentation of skin, 

b. Glossitis e. Odema of dependent 

parts of body 

c. Stomatitis. , 

f. Emaciation or cachexxa, 

Ihe subjects investigated in this series 
fulfilling the above criteria were broadly put in 
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two groups s 


Sa 


1. Patients of chronic diarrhoea with no detectable 
primary cause® 

2. Patients of chronic diarrhoea vjith a known etiology 
other than protozoal or helminthic infestation. 

Total number of 58 patients were studied. 
Patients under the age of 12 years were not included 
in the study because they attended the Pediatric 
Medicine out patient department of the hospital and 
complete follow up was not feasible. 

Twenty control subjects were studied. They 
v/ere patients convalescing from relatively minor 
medical illness. None of the control sxibject had any 
known history of gastrointestinal disease, 

INVESTIGATIONAL PROCEDURE 

1, A detail clinical history and physical examination® 

2, Naked eye and microscopic examination of stool, 

3, Routine haematological examination s Hb%, TLC^ 

DLC, ESR etc, 

4, For anaemic RBC count (Red blood cells count), PCV, 
(Packed cells volume) , MGHC (Mean corpuscular haemo- 
globin), MCV (Mean corpuscular volume), MCHC (Mean 
cospuscular haemoglbin concentration) , peripheral 
blood picture, bone marrow examination. 

5® Total serum proteins (albumin and globulin). 
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6» Serum cholesterol, 

7, Urine albumin, sugar, and microscopic examination, 

8o Stool for ova and cysts, trophozoits. 

9, Fecal fat excretion test, 

Ihe quantitative determination of fat in 
timed stool collection. 


10, D-xylose test - with 25 gms dose. 

Depending upon the requirement suggested by 
history and physical examination, selected patients were 
also be subjected to barium meal follow through examin- 
ation sigmoidoscopy, Montoux test, chest X-ray, upper 
gastrointestinal endoscopy and other relevant investi- 
gations. 

Based on the results of the faecal fat estima- 
tion, D-xylose test and other relevant tests the 
diagnosis of malabsorption syndrome was considered or 
excluded. Efforts I'^ere also made to find out the cause 
of malabsorption in individual cases, 

MSmODS 

lo Determination of total fat contents of feces. 
Indications s 

Exocrine pancreatic deficiency, tropical sprue, 
coiiiac disease, blind loop syndrome, short bowel 
syndrome, lymphoma, amyloidosis, tuberculosis, Crohn’s 
disease, idiopathic protein loosing entropathy, 

Whipple’s disease, abeta-lipoproteinaemia. 
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Patient’s Prepara-hinn 

Patient was given 75 gms of fat (butter) for 
6 days, 72 hours stool for the last 3 days was collected. 
Ihe fat content of the stool sample was estimated by the 
method of van de Kumar (1949) and expressed as grams of 
rat excreted per 24 hours. Stool fat excretion of more 
than 5 gm/24 hours signifies fat malasborption. 



Fallacies 

In accuracy of proper times stool collection 
is the major fallacy. In patients whose bowel movements 
are infrequent# it may be necessary to use marker# but 
we did not enemate or marker used for collection of stool. 

ESTIMATION OF FECAL FAT (VAN DB KAMBR et al# 1949) , 

This is a convenient and rapid method and is 
particularly suited for use in connection with fat 
balance test. Results are expressed in terms of fatty 
acids. 

Principles 

Feces are saponified with concentrated KOH in 
ethanol and the fatty acids are liberated with HCl, The 
fatty acids are extracted with alcohol ^d petroleum 
ether and determined by titration of an aliquot of the 
petro«leum ether extract with alkali. 





Ethanol 96% containing 0.4% amyl alcohol. 
Ethanol 96% neutral to thymol blue. Potassium hydroxide 
33%, Hydrochloric acid 25%, specific gravity petroleum 


ether boil point 40-60° or 60-80° when evaporated to 


dryness this must leave no: xesidue which can be titrated 


or saponified with alkali NaOH, 0*1 N thymol blue 2% in 


5% ethanol. 


Caution 


The entire procedure should be carried out in 


a hood smoking and naked flames should hot be permitted, 


Procedure 


1, Give the patient 75 gm butter fat daily for six days. 

2, Collect the stool for the last three days 


(72 hours) for estimation. 


Weight about 5 gm of faces in a 150 ml elhenmeyer 


flask. 


Add 10 ml of 33% potassium hydroxide and 40 ml of 


ethanol containing 0*4% amyl alcohol and mix well. 


5, Boil the mixture for 20-30 minutes under a reflux 


condenser. 


6. After boiling add 17 ml HCl (25%) and again cool 


and mixture • 


Add 50 ml of petroleum ether. 
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8, Close the flask with a rubber stopper and shake 

flask vigorously for one minute (20 times making). 

9o Allow petroleum ether to separate, 

10, Transfer the 25 ml contents into a small elhenmeyer 
flask and a small pieces of filter paper is added 
to prevent irregular boiling. 

11, Evaporate the petroleum ether to dryness at 90° 
a stream bath. 


12. Add 10 ml of neutral ethanol and mix well, 

13, Titrate the fatty acids with sodium hydroxide | 

(0,1 N) using thymol blue as an indicator, I 



ml of 0.1 N NaOH required for titration 


The factor 1.04 is used because the petroleum 
ether layer increase 1% in volume when shaken, with the 
HCi reagent and because 3% of the fatty acids remain 
in the acid alcohol layer. 
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D~XYLOSB ABSORETIOM TBS-T 

This test was done to assess the integrity of 
jejunum to absorb carbohydrates 

Reagents 

1. P-Bromoaniline reagent, 2 % solution (2 gm/100 mi). 

2, Saturated solution of thiourea in glacial acetic 
acid prepared fresh and stored the reagent in dark 
glass bottle (maximum a week) . 

3 o Zinc sulphate 5 %, 

4, Barium hydroxide XO.3 N) 

5, Stock standard solution ; Dissolved 200 mg of xylose 
in 100 ml of saturated benzoic acid. 

6o Working standard is prepared by dilution the stock 
solution to 1 to 10 and 1 to 20 with saturated 
benzoic acid. These contain 0.2 and 0.1 mg xylose 
per mililitre respectively. 

Patient's preparation 

The patient was fasted over night and empties 
his urinary bladder before the test. He was preferably 
resting in bed. The test was done by giving 25 gms of 
D-xylose in 250 ml of water orally. He was given a 
glass of water every hour to ensure a good urinary 
volume. Ihe total urine can be collected in the next 
5 hours and can be assessed for D-xylose. Hormal 5 
hours excretion is more than 4.2 gms. five hour urinary 
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excretion less than 4 gms after a 25 gms is indicative 
of D- xylose malabsorption, ihe test can be done with 
5 gm D-xylose# when 5 hours urinary excretion is less 
than 1.0 gin is consider abnormal* 

We estimated D-xylose in blood. After two hours of 
giving I^-xylose to patient blood sample collectea with 
potassium oxyl ate (Pinch) then it is estimated by 
calorimeter. 

Method 

1, The test was done after fasting over nighto 
2c Patient was allowed to empty the bladder completely. 
3o He was given an oral dose of 25 gms li^xylose in 
250 ml water. 

4. He was not allowed to take any thing during the 
study. 

5. He was given 250 ml water to drink after one hour. 

6, Blood sample was collected after 2 hours, 

7, Xylose content can be determined in urine. But 
we determined in blood by colorimetric estimation. 

COLORIMETRIC ESTIMATION OF D-XYLOSB 
Principle 

Xylose was determined by the formation of 
furfural and its reaction with parapromoahiline acetate 
to form a pink colour product at 70°C and in presence 
of the antioxidant thiourea, Ihe estimation has a high 
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degree of specificity. 

Procedure for Blood ■ 

1, De— proteinise 1 volume of blood sample after 
adding oftvoiume of water and 1 volume of zinc 
sulphate (5%) and BaOH (0,3 N) . 

2, Filter and proceed as described above using 1 ml 
filtrate, 

3, Used standard containing 0.1 mg xylose per ml. 

Barium Meal Study 

Small intestine was carried out with micropaque 
the non-f locculaJole barium sulphate 4 ounces of barium 
sulphate, suspended in an equivalent quantity of water 
was given to the over night fasting patient. Roent- 
genographic observations were made at intervals usually 
half an hour, A 6 hours film was taken routinely in all 
the patients. In few patients ■film at 9 hours were 


also taken 






Fifty eight patients were investigated in this 
study. All of them presented with chronic diarrhoea and 
were fit to the criteria laid down for the clinical 
diagnosis of malabsorption. On further follow up and 
investigations, 12 patients had an associated sedondairy 
malabsorption. Two other patients also have steatorrhoea. 


But obvious cause was not found but patients responded 
to antibiotics. The results can be conveniently 
presented as under 


I, Clinical observations. 


Laboratory investigations (Table 6 to 12) 


CLINICAL OBSERVATIONS 

Out of 58 patients, 40 patients belonged to 
low income group and their diet was judged to be poor, 
rest 18 patients were low middle income group and vrere 
taking fairly nourished diet. All patients were from 
near by Jhansi from neighbouring villages (Table 3), 

Eviration of Symptoms 

Intervals between the onset of symptoms and 
time when they were investigated shown in tan le 4, 

Most of them presentea themselves for the 
first time, but a proportion of them had been received 
antiamoebic treatment with partial or no relief of 
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symptoms. This interval ranged from 3 months to more 
than 2 years, but majority of them presented withxn 

12 months. 


Svmotomatology 
Diarrhoea s 

Being one of the major criteria for selection 
of caees,was present in all the oases. Mostly patients 
volunteered the history of diarrhoea, vihile some 
patients - .admitted in on direct questioning. Severity 
of diarrhoea ranged from 2 stool to 15 per day. More 
frequent was 3-5 motions a day. usually severity of 
diarrhoea varied from time to time. Stool were usually 
described as semisolid but during the relapses patients 
often had liquid stool and 4 oases they were frothy 
frequently the bulk was greatly Increased and the stool 
were thought to be excessively foul smelling. Only ten 
patients described the colour pale otherwise stools were 

of normal brownish colour. 

TWO patients had bleeding piles, no other 

patient passed blood in the stool, mucus was present 
in IG cases. 

usually the stool were passed at varying times 
through out the day. m a few patients diarrhoea was 
worse in the morning or after meals. 


Being the second major criteria for selection 
of cases# was present in all cases. In 11 cases, it was 
slight. In all the rest, it ranged from moderate to 
quite significant loss. It was difficult to know the 
exact loss in terms of kilograms or exact duration over 
which it occurred. 

History of abdominal pain vras present in 26 
patients (44.8%), 20 patients described as a constant 
pain experienced diffusely all over the abdomen. It has 
no definite relationship to food in majority of themo 
It was intermittent and colicky in 4 patients. Pain was 
usually mild to moderate, 2 patients complained of 
vague discomfort in the abdomen rather than pain. 

Eighteen patients complained of occasional 
distension of abdomen, which was more marked after meals. 
They also complained of excessive borborygmi. 


Pallor 


Due to anaemia, was present in all the 58 
cases. But was more marked in 14 cases, whom steato- 
rrhoea was shown. Asthenia weakness and lassitude also 
occurred in all cases, but it was more^comparatiiirely in 
steatorrhoe« patients. It varied in severity from 
patient to patient and put to patient to bed. 


6 ' 


Nine (64o2%) patients had complained of nausea 
and vomiting at one or the other stage of their illness. 
These were presented, frequently v/ith steatorrhoic 
patients out not xn other patients* 

Appetite 

Appetite v;as definitely reduced in 10 patients 
(71.4%) out of 14 patients (steatorrhoiec patients). 

In 2 patients had excessive appetite (14,28%). Remaining 
2 patients had fair appetite. Overall in 58 patients 
appetite was reduced 50% cases. 

Glossitis or Stomatitis 

It was present in 5(35.7%) patients. Swelling 
of feet was present in 3(21*4%) in malahsorptive patients 
Parasthesia and pain in calf muscles was 
present in one ^7, 14%) case. Patient had tender calf 
muscle. 

Signs 

Emaciation 

Associated with evidence of weight loss and 
muscular weakness was present in all the cases. It wa$ 
slight in two, moderate in four and quite significant 
in rest eight patients. 



Systolic blood pressure around 100 mm Hg 
vas encountered quite frequently. Some (4) patients 


had postural hypotension as well 


Early Clubbing was present in 2 patients 


t 










TABLE 3 


Age ^ and sex distriDution of different 
logical conditions. 


aetio- 


Aetiology 

Number of cases 

Age in 

years 

Perce- 


Male 1 

Female 

1 itotal 

Range 

Mean 

ntage 

Undetermined 

2 

- 

2 

36-47 

41.5 

14.30 

Tubercular 

enteritis 

3 

2 

5 

23-60 

32.4 

35.70 

Ulcerative 

colitis 


1 

1 

22 

22.0 

7.10 

Ulcerative 
colitis + 
giardiasis 

1 


1 

42 

41.0 

7.10 

Obstructed 
j aundice 

1 

1 

2 

23-27 

25.0 

14.30 

Cirrhosis of 
liver 

1 

- 

1 

40 

40.0 

7.10 

Chronic 

Pancreatitis 

1 

1 

2 

14-60 

37.0 

14.30 

TOTAL 

9 

5 

14 


35.7+6.2 


TABLE 4 ; 

ixiration 

of symptoms 

in'^ patients. 



Duration 

(months) 

No, of 
cases 

3-6 

40 

7-9 

8 

10 - 12 

7 

13-24 

2 

7 24 

1 

TOTAL 

58 . 
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TABLE 6 : Results of haemato logical investigations 
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TABI£: 7 : 


m 


D-xylose in 

Slo Age Sex Fecal fat blood after 

No. (years) gm/day 2 hour 


1. 18 

M 3c2 40 

2. 24 

3. 16 

4. 28 

M. 3ol 30 

P 4c2 110 

P 4.0 40 llJ::;::]:} 

1 5. 20 

1 

6o 28 

1 7. 31 

j 8. 34 

j 9. 21 

M 3 o 6 68 p:tf : ji'tl 

M 3.0 32 

M , 4.3 50 

M 3,2 40 lll^l 

P 4,2 48 msWl 

1 lOo 36 

M 4,6 46 

11c 40 

M 4.9 28 

12c 32 

13 32 

1' 14. 38 

f 1 

M 3*6 42 : 1 

F 3.7 60 ■ 

F ■ 4.0 64 j 

1 

1 15c 31 

i' 16. 44 

F 4,0 32 

M 4*2 56 

17. 48 

M 4.9 45 

t 18. 50 

14 ,4.4 35 . . 

1 19c 45 

F 4,2 34 

J 

? 20. 46 

F 4*8 30 

Mean 33.: 

+SD +10.' 

1 Range 16.1 

— — * 1 

1 4.'0 46,5 1 ; 

J 4-0,6 +19 oO ; ! 

50 3, 0-4.9 28-110 

■ ■ ■ . 1 ‘ ! 

- . i 


..— ..^u 


18. 5 

19 <, 4 

20. 4 

Mean 33 

4-SD +10 


3o0-4o9 28-110 
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TABLE 8 : Results of daily fecal fat and D-xylose 

absorption test determination in patients. 
Normal daily fecal fat per day = Ip gm. 
Normal D-xylose absorption value = 722, 


Case 

No. 

Age/Sex 

(Years) 

Fecal fat 
gir/<iaY 

D-xylose in 
blood after 

2 hour](mq%) 

1 o 

16/M 

4.2 

75 

2. 

33/M 

4.0 

30 

3, 

38/M 

3.6 

50 

4. 

40/P 

4.8 

60 

5. 

18/M 

2.2 

28 

6o 

60/F 

5.5 

32 

7. 

42/M 

3.8 

30 

8. 

46/M 

2.1 

34 

9« 

43/M 

2.4 

o c 

10. 

24/P 

13.0 

18 

11. 

26/M 

2.8 

45 

12. 

28/M 

3.1 

56 

13o 

32/M 

14.0 

12 

14. 

22/M 

3,4 

32 

15. 

18/F 

3.6 

64 

16, 

42/M 

7,0 

11 

17. 

22/F 

26 

10 

18. 

24/M 

3.8 

60 

19. 

47/M 

3.8 

42 

20. 

27/M 

5.0 

35 

21. 

48/M 

2.3 

30 

22 . 

26/P 

3.2 

38 

23. 

44/M 

4.0 

34 

24 © 

19/F 

1.6 

18 

25. 

35/P 

2.8 

70 

26. 

23/F 

6.6 

78 

27. 

36/F 

3.6 

40 

28. 

35/M 

3#6 

44 

29. 

32/M 

4/2 

28 

30. 

39/M 

4/3 

46 


Contd 






87 


3lo 

40/M 

32. 

38/P 

33. 

40/M 

34, 

32/P 

35. 

36/M 

36. 

35/P 

37. 

3 7/M 

38. 

26/P 

39o 

17/M 

40. 

33/M 

31o 

38/P 

42. 

31/M 

43. 

28/P 

44. 

60 /M 

45o 

16/M 

46. 

32/P 

47„ 

14/P 

48. 

34/P 

49. 

24/P 

50. 

4 1/M 

51c 

25/F 

52. 

29/P 

53. 

23/M 

54. 

42/M 

55c 

39/M 

56. 

46/M 

57, 

32/M 

58. 

47/M 

Mean 

+SD 

33.1 

+10.4 

Range 

o 

1 


5o3 

58 

3.2 

48 

2cl 

40 

3.4 

50 

6.0 

34 

3.0 

42 

4.3 

24 

3.4 

29 

1.2 

38 

3.3 

24 

1.4 

56 

2.2 

88 

3.6 

90 

6,0 

22 

6.6 

118 

1.8 

32 

8.0 

16 

1.9 

72 

2.8 

84 

1.6 

48 

8.0 

20 

2.9 

72 

7.5 

36 

1.2 

94 

3.9 

26 

4,0 

54 

2i8 

56 

5.6 

30 

4.40 

3.70 

44.67 

+22.70 


1.2-26 



i^Dnormality of fecal fat test 
Abnormality of D-xylose test 


„ 10-118 
14/58 (24.13%) 
7/58 (12,06%) 
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TABLE 9 : Comparison of results of daily fecal test 

(abnormal) and D-xylose test in patients. 

Normal daily fecal fat per day = ^5 gms. 

Normal D-xylose test after 24 hours in blood = 722 mg% 


Slo 

No. 


Case 

No. 


Fecal fat 
gm/day 


D-xylose test 
in blood after 
24 hours (mq%) 


Result 


lo 

6 

5.5 

32 


2o 

10 

13.0 

18 

+ 

3. 

13 

14o0 

12 

^ 4. 

4o 

16 

7.0 

17 

+ 

5o 

17 

26.0 

10 

+ 

6. 

20 

5.0 

35 

- 

7. 

24 

6.0 

18 

+ 

8. 

31 

5.3 

58 

- 

9 « 

35 

6.0 

34 


0 

O 

44 

6.0 

22 ' 

- 

11. 

47 

8.0 

16 

4. 

12. 

51 

8.0 

20 

4. 

13o 

53 

7i5 

3 6 

- 

14. 

58 

5.6 

30 


Mean 

±SD 


8.78 

+5.67 

25.57 

+12.80 


Range 


5,0-26.0 

10-58 




TABLE 10 


Clinical nutrition assessment and laboratory 
findings. 


Si . 

No. 

Case. 

No. 

Clinical 
nutritional 
status of 
patient 

Roent. 

exam. 

Fecal 

test 

D-xylose 

test 

1 . 

6 

Poor 

+ 

4h 


2 . 

10 

Fair 

+ 

4 . 

4 

3. 

13 

Pair 

4 . 

4- 

4 

4 « 

16 

Pair 

4* 

4 

4 

5. 

17 

Fair 

4- 

4 

4 

6 ^ 

20 

Pair 

+ 

4 

- 

7. 

24 

Pair 

- 

+ 

+ 

8 . 

31 

Pair 

i 

+ 

- 

9. 

35 

Pair 

- 

+ 

- 

lOo 

44 

Poor 

+ 


4* 

11 . 

47 

Pair 

Hh 


4 

12 . 

51 

Pair 

± 

+ 

4 

13. 

53 

Pair ' 

4- 

+ 

- 

14. 

58 

Pair 

i 

+ 

mm 



. +■ 

57.1% 

+ 100 % 

+ 50% 



. 

14.3% 


- 50% 



± 

28.6% 




* criteria for clinical nutritional status of patients 
for poor - Cachecia. Diarrhoea, Avitaminosis. 


LE 11 ; Comparison of two diagnostic tests in 

patients (percentage of positive results) 



Abnormality 



No .of 

cases 

Percentage 


Fecal test 

14 


24,13 

D-xylose test 

7 


12,06 

1. t = 0.6025619, 

p = 0.05 

Not 

significant 

2o t = 0.3196413, 

p = 0.05 

Not 

significant 


TABLE 12 : 


Comparison of two diagnostic tests 
in 14 patients (steatorrhoea) . 


Roentgenogram Examination 

- strongly positive 

- Possible positive 
(equivocal) 

D-xylose 


No. of 
cases 


Percent age 












DISCUSS ION 


MalajDsorption and maldigestion are significant 
causes of morbidity and mortality throughout the world « 
Malabsorption can result from a large number of diseases. 
Incidence and prevalence may vary according to geogra- 
phically variationo 

In third world countries infections of the 
gastroentestinal tract are common causes of malabsorotion 


syndrome. 


A number of disorders result in malabsorption 
of one or more of the essential nutrients electrolytes# 
minerals or vitamins. Some or all of the following 
features may ensue# - diarrhoea# abdominal pain and 
distension loss of weight# anaemia or other evidence of 
specific deficiency. However# some patients complained 
only of vague ill-health and the diagnosis may not be 
made for many years. 

Malabsorptive disorders can be classified 
according to whether the primary disturbance is within 
the intestinal lumen due to insufficiency of digestive 
enzymes or bile acids# or within the intestinal mucosa. 
In disorder of intraluminal digestion which include 
pancreatic insufficiency (chronic pancreatitis# cystic- 
fibrosis# carcinoma of pancrease) « Deffxcxency of bxle 
acids (interuption of the enterohepatic circulation of 
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bile acids due to resection or disease of the terminal 
ileum# colonisation of small intestine with bacteria which 
deconjugate bile acid which reduces their efficiency# 
stagnant loop syndrome) uncoordinated gastric emptying 
which delivers gastric chyme too quickly to the intestine 
(gastroenterostomy# partial gastrectomy) o Disorder of 
transport in the intestinal mucosa in which include, 
generalised mucosal abnormalities, the mucosa is abnormal 
histologically (Coeliac disease, tropical sprue, lymphoma, 
Whipple's disease# radiation enteritis). Malabsorption 
of specific substances in which mucosa is normal histo- 
logically (lactose deficiency), 

A number of signs indicates possible malabsor- 


ption : 

1. Unexplained weight loss or malnutrition without ‘ : 

ovious systemic illness (disease such as malignancy 

and thyrotoxicosis excluded). 

2, Unexplained anaemia especially if two or more of ^ 

the following are abnormal like iron, folate 


albumin, 


Diarrhoea, with normal stool investigation, normal 


sigmoidoscopy and normal barium enema. 


Osteomalasia without a dietary or renal cause. 


Most of the test useful in the diagnosis of 
labsorption indicate the presence of abnormal absorption 
digestive function and only a few test may suggest 


^•1 


if 



a specific diagnosis. Accordingly# it is frequently 
necessary to employ a combination of tests to establish 


ulcerative collitis with giardiasi 


biotic# most probably they would be cases of bacterial 
over growth. 14 proved cases of malabsorption mean age 
was 35.7+6.2 years# Range was 14-60 years and male s 


female ratio was 9:5. (Table 3) 


While some relevant incidental 


observations were made during the study and are discussed 


in brief in the following paragraphs 


Average age of control group uu cases; was 
33 , 1 + 10.3 years with range of 16-50 years. Male j 
female < ratio was 3 i 2. (Table 2). 

Mean age of patients (58 cases) was 33,1+10.4 
years with range of 14-60 years and male to female 
ratio was 33 s 25 years (Table 1). 


Mean age of steatorrhoeic patients was 33,6+ 
14.5 years with range of 14-60 years. Male : female 
ratio was 4:3 (Table 9) . Comparative findings were 
reported by Baker (1962) from a study of 60 cases of 
chronic unexplained diarrhoea with secondary nutrition 
deficiencies. The mean age of the patients v/ith 
secondary malabsorption syndrome v/as 34,5% years. No 
significant sex difference was observed and male : 
female ratio v/as being almost equal to in number 9:8, 

SOCIAL STATUS 

All patients came from neighbouring villages 
of Bundelkhand region, Jhansi, Central India, All of 
them belonged to low to lower middle income group and 
were on a poor diet, 

altered bowel HABIT : 

For three months or longer, the symptoms of 
anemia were common to all patients^. Ranging from 
mild to severe (Table 4), 

ABDOMINAL PAIN 

Mild to moderate abdominal pain was present in 

50% of cases, 3 patients had moderate to severe pain. 

Irregular fever anusea, vomiting and loss of 

appetite were vaguely present in 50-60% cases. Infact 
severe abdominal pain associated with these symptoms 
always suggested an organic gastrointestinal disorders a 


GLOSSITIS AND STOMATITIS 


Glossitis and stomatitis were observed in 30% 


cases. Green and willaeger (1960) and Cook et al (1953) 


recorded glossitis in 86% and 90% of their cases o; 


sprue and idiopathic steatorrhoea respectively. 


OEDEMA 


It was observed in 21% cases. This incidence 


was less than that reported in the series of Green and 
Wallaeger (1960) and Cook et al (1953). 


PARAS THESIAS 


With signs of peripheral neuritis parasthesias 


were observed in 1 case only. Pigmentation over dorsum 


of hand were seen in 20% cases. 


All the patients were anaemic. Morphologically 


speaking from absolute values only 3 patients had mean 
corpuscular volume more than 94 cubic iiK^iron. But 


macrocytosis as observed from the peripheral blood film 


was present in 8 (57.1%) cases of : malabsorption. Cook 


et al (1953) observed macrocytosis in two thirds of 


their 100 cases of idiopathic steatorrhoea, Perez 


Santiago and Butterworth (1957) have also reporued high 
incidences of macrocytosis in their cases of tropical 
sprue. Altnough over all patients had 18(31%) cases 
macrocytosis. 
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Measuring faecal fat, the qualitative examina- 
tion of the stool, for undigested muscles fibres neutral 
fat, and split fat is a simple and reliable screening 
test for steatorrhoea. Stool abearance (Bulky, floating 
malodorous stools) and volume may helpful ( a daily stool 
output less than 150 gm effectively rules out malabsorp- 
tion) . The finding of an increased number of muscle 
fibres indicates impaired intraluminal digestion, properly 
performed the qualitative microscopic examination of a 
stool specimen vjith the Sudan III stain is of value and 
correlate well with the quantitative determination of 
fecal fat by the Vande Kamer method. This microscopic 
technic appears to be very adequate for demonstrating 
varying degree of steatorrhoea and is a good screening 
procedure (Drummey et al, 1961) o It is also reliable 
inexcluding steatorrhoea in children over the age of 
3 months (Ghosh et al, 1977). Stool microscopy using 
oil Red O to stain fat globules had a sensitivity of 
72.2% and specificity of 95.4% (Teh lipbin et al, 1983). 

The definitive “Gold standard" test with which 
to establish the diagnosis of malabsorption is the 
quantitative determination of fecal fat in stool 
described by vande Kamer et al (1949), has been shown 
to be as accurate as gas liquid chromatography in 
quantifyiiig fecal fat (Finley and Davidson, 1980) . 



fl f 
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Fecal fat excretion is increased under several 
physiologic condition like v/hen the diet is high in 
fibre ( ^100 gm/day) (Levine and Silvis, 1979). When 
dietary fat is ingested in solid form such as whole 
peanuts (Levine and Silvis, 1980) . In the neonatal 
period when intraluminal levels of pancreative lipase 
and bile salts are low (Finley and Davidson# 1980). 

The fecal fat concentration ~ fecal fat (gm/day) 
divided by stool wet weight (gm/day) multiplied by 100%/ 
may provide a clue to the cause of the steatorrhoea. 
Steatorrhoea secondary to pancreatic insufficiency or 
hepatobiliary fecal fat concentration ( 79.5%, normal - 
£ 7 % on the average than patients with other conditions 
(Bo Linn and Pordtran/ 1984; Robert et al, 1986). 

Once the presence of steatorrhoea is confirmed, 
the next step is to determine the caused by disease of 
the intestinal mucosa or by abnormalities of intraluminal 
digestion. To distinguish between these possibilities 
several other test are helpful. But these other tests 
were not feasible in our institution, 

FECAL FAT DBTERMINATIOM 

In our study/ daily fecal fat values determined 
in 20 control subjects over a dietary intake of 75 gm 
fat per day# ranged between 3.00-4.90 gm/day with a mean 
4.SD of 4.0+0,6 gms. Age range was 16-60 years and mean 
+SJJ was 33.1+10.4 years (Table /?). 
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Frazer (1955) used, a similar method of fecal 
analysis stated that in normal persons on a diet contai- 
ning 50-150 gms of fat per day. Fecal fat should be 5 
gms or less, Pimparker et al (1961) also used a similar 
technique reported the normal as being 7 gms or less 
of fat per day. 

Backer (1962) recorded that fecal fat excretion 
in 15 normal suojects on a daily tat intake of 50 gms 
ranged between 1 to /5 gms. 

In our study# clinically suspected malabsorption 
patients (58 cases') on - whom daily fecal fat determined 
were made, 14(24,13%) patients excreted more than 5 gms 
of fat per day. The mean excretion of fat per day in 
patients with steatorrhoea as 8,78+5.67 gm/day with range 
of 5.0-26o0 gms/day^ age range : 14-60 years with mean 
age of 33,6+14,5 years (Table 8 and 9). 

Comparing patient to patient there was little 
correlation oetween the degree of steatorrhoea and 
crinical state of the patient or number of stools passed 
per day, 

Perez Santiago and Butterworth (1957) used the 
technique of Va de Kamer and reported fat excretion of 
over 5*5 gm/day* But rarely above 20 gms in many patients 
with sprue# but not all. In our study there was no any 
patient in which fecal fat was normal but D-xylose was 
abnorradl. But a stuay in Delhi (1965) by Mangia who 
showed that 2 patients had daily fecal fat less than 5 gm 



v;ith definite impairment of a D- xylose absorption and 
equivocal radiological signs of sprue, pattern, whether 
or not these patients showed be included in malabsorption 
syndrome was difficult to decide. Similarly it was 
difficult to explain abnormal D-xylose absorption in 
absence of .steatorrhoea. The consideration that chronic 
anaemia (both patients were anaemic) can impaired the 
cellular metabolism of intestinal mucosa and gave rise 
structxaral and functional defeats was one of the 
possibilities. Unfortunately, intestinal biopsies were 
not done in those patients. 

In our study, one female, 22 years (case No. 7) 
had more than 20 gm of fecal fat/day. She was diagnosed 
ulcerative colitis. But this to much steatorrhoea 
(26 gm/day) was not explained, unfortunately jejunal 
biopsy facilities are not available in our institution. 

So it was not possible. But she responded well to anti 
ulcerative collitis treatment. 

In our study over all fecal fat mean + S.D. 
was 4.4+3. 7 with range of 1.2 to 26 gm/day (Table 8). 


D-XYLOSE TEST 

Many workers have stressed that D-xylose test 
is more specific of intestinal carbohydrate metabolism 
malabsorption than the traditional glucose tolerance 
test (Gardner and Perez Santifigo, 1956, Benson et al#1957) 





test 


It was abnormal in over 90% of patients with steatorrhoea 
of intestinal origin particularly the primary malabsorp- 
tion (Fourman# 1948) • reported 3 cases each of idiopathic 
steatorrhoea and tropical sprue in all of which D-xylose 
excretion was decreased^ 

D-xylose test is one of the most useful way to 
examined the absorption integrity of the intestinal 
mucosa. Ds-sxylose is a pantose sugar that requires on 
intraluminal digestion and is absorbed from the small 
bowel via the same transport mechanism as glucose. In 
addition, it is not appreciably metabolised once absor- 
ption occur and is excreted unchanged in the urine. The 
usual dose is 25 gm administered orally. 5 hours urine 
xylose excretion of 4 gm or greater is considered normal 
(Benson et al, 1957; Shamaa, Ghazanfar, 1960) . Low 
values may be obtained in patients with ascites, intestinal 
overgroxfth, or renal insufficiency, after administration 
of certain drugs (asprin,indomethacin) and most commonly 
if the urine collection is incomplete. To prevent 
difficulties in interpreting the test, it is advisable 
to determine the blood xylose level 2 hours after ingestion 
to xylose, A blood xylose level of 30 mg/dl or greater 
indicates normal absorption of D-xylose, An abnormal 
D— xylose absorption test is found most frequently in 
disorders affecting the mucosa of the prox 3 rmal small^^^ 
intestine such as non tropical and tropical sprue. 
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The D-xy lose absorption test is a basic simple 
test used during the last 40 years for the evaluation of 
small intestinal absorption (Pourman, 1948) « 

The pediatric patients ^ volume urine collection 
is problematic^ xylose absorption was monitored using the 
1 hour serum concentration (Hawkin, 1970; Buts et al, 

1978) , 

Another modification involved using 5 gm 
instead of 25 gm xylose (Santini et al# 1961), Graig 
and coworkers introduced a new approach to the evaluation 
of the Dvxylose test by infusing 10 gm of xylose# a week 
apart from the 25 gm oral test. Multiple blood samples 
were taken through out both stages (Craig et al# 1983 
and Atkinson# 1988) , 

They showed that total amount of xylose absorbed 
by related to 5 hour urine xylose with a high correlation 
coefficient. In addition they showed that the 1 hour 
serum test correlated highly with the rate constant for 
intestinal absorption. On these basis of these kinetic 
studies the authors suggested that the 1 hour serum 
might be used clinically to assess small intestinal 
malabsorption where as 5 hour urine test would be abnormal 
not only under these circurastancss but in situation where 
there would be increased non absorptive loss of xylose, 
Kwaitt and Bee ton (1975) and Bode and Gudmand Hoger 
(1987) recommended abandoning the xylose absorption test 


! 
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on the grounds of it being nonspecific, Slade*^ and Kumar 
suggested omitting the test in cases where jejunal biopsy 
is f eas ible ( SladenScKumar j( 1973), As yet there is no 
complete agreement on the most accurate way to perform 
the xylose absorption test in adult patients (Zar ling, 

1988) , However the test is still considered by most 
investigators as an important and reasonably sensitive 
one, A study by Peled et al (1991) D- xylose absorption 
test urine or blood they suggested that in adults the 5 
hour urine collection more accurately reflects intestinal 
absorption in comparison with one hour bl bod value. In a 
study D- xylose test in coeliac disease abnormal levels 
were found in 98% of total or subtotal villous atrophy. 

It was suggested to apply this test for screening in . 
severe cases (Hedvig et al, 1983), 

Since with increasing age the absorption of 
xylose improves this to be considered when evaluating the 
test, D-xylose test serves as an indication for small 
bowel biopsy. An abnormal D-xylose test after introduc- 
tion of the gluten free diet points to its deficiency. 

In another study from Vellore, South India 
Rolston and Mathew (1989) suggested that jejunal D-xylose 
absorption at concentration used clinically, is by passive 
diffusion, which process completely over rides a minor 
J>-xylose CO transport component. Sie D-xylose 
tolerance test, therefore, reflects jejunal mjcosal 



surface area and mucosal permeability to D-xylose and 
not nutrient carbohydrate absorption. 

A study anti-gliadin antibody panne 1 and xylose 
absorption test in screening for celiac disease. Edward 
and Dennis (1990) recommended screening v;ith the AGA 
panel with obtaining a xylose test if only the IgG is 
abnormal biopsy should be performed in cases with high 
IgA. IGA or with abnormal IgG, AgA and xylose values. 

Ihis approach is clinically preferable, does not add 
cost, and spares children from unnecessary small bowel 
biopsies. Screening .-test for cax'bohydrate malabsorption 
three test have been recommended (1) postprandial breath 
hydrogen production, fecal reducing stibstance, and fecal 
pH. Although all three test have limitations, the 
hydrogen breath test is the most useful and versatile in 
evaluating various types of carbohydrate malabsorption. 
Ihis test is relatively simple, sensitive specific non- 
invasive and applicable to any age group (Newcomer, 1984) • 

Another study Rice Flour breath hydrogen and 
malabsorption by Paul et al (1984) proposed if indeed 
rice flour is well absrobed. It may provide a simple 
safe and noninvasive method to investigate carbohydrate 
absorption in a variety of diseases commonly associated 
with malabsorption. 

In our study in which 58 suspected malabsorption 
clinically D*~xylose test was abnormal m only 7(12,06/^) 
cases. Ihese all were steatorrhoic patients. In other 
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there was no cass who has negative fecal fat test but 
positive D-xylose absorption test. We can say that in 
steatorrhoea patient# 50% patients have positive D-xylose 
test (Table 8). Included in those with impaired D-xylose 
absorption viere patients with Koch's lung with Koch's 
abdomen or tii^ercular enteritis# ulcerative colitis v/ith 
giardiasis# obstructed jaundice# chronic pancreatitis# 

Koch ( s abdomen , 

In one (case No* 44) was diagnosed a chronic 
pancreatitis has marginal value that is 22 mg%» In other 
steatorrhoic patients D-xylose test was negative. 

In infiltrating condition of small intestine 
like tuberculosis# an abnormal D-xylose test would 
suggest mucosal damage rather lymphatic obstruction. In 
lymphatic obstruction only# as in intestinal lymphangi- 
ectasia, Waldmann et al (1961) have reported normal 
D-xylose absorption. 

Impaired D,xylose absorption in the patient with 
cirrhosis and ascites is explained due to sequestration 
of a proportion of D-xylose in the ascitic fluid 

(Prokipchuk et al# 1961). 

Normal or marginal result are however# obtained 
in pancreatic insufficiency (as in case No, 44) and is 
of value in differentiating pancreatogenous from intes- 
tinal steatorrhoea. 

In ulcerative colitis with giardiasis an 


abnormal D-xylose test was not explanable 



In controlled group (20 cases)# age ranged 
16—50 years with mean+SD 33 » 1+10, 3 years, D— xylose 
value range from 28-110 mg% with mean +SD 46.5+19.0 
(Table 7). 

In a one female age 16 years D~xylose value 
was quite high that is 110 mg% we have no any 
explanation for that. 

In patients group over all patients considering 
D-xylose test range was 10-118 mg% with mean +S.D. 
44,67+22.7 mg2S* 

In patients group one male age 16 years 
has quite high value of D-xylose test# we were not 
able to explain the cause. 

In the light of above results# D-xylose test 
cannot be considered as diagnostic of malabsorption 
syndrome. 


ROENTGENOLOGICAL STUDY 

All patients with malabsorption should have 
radiographic examinations of the small intestine and# 
in many cases of the esophagus# stomach and colon as well 
occasionally the latter two examinations may provide 
important clues to the presence of such disorders as 
gastroileostoray# scleroderma# Zollinger— Ellison syndrome 
ulcerative colitis# and intestinal fistulas. Traditional 
radiographic findings suggesting a diagnosis of 
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malabsorption include floculation of barium within fluid 
filled loops, causing fragmentation and sigmentation of 
barium coluwn, Hov/ever, these patterns are no longer 
demonstrated reliably in small bov/el series because of 
xv^ide spread use of barium products, that contain a non- 
, floculating suspension of micropuluerized barium sulfate. 

In non tropical sprue, the most consistent abnormalities 
are thickened and nodular duodenal folds and dilatation 
of the small bowel. However, these findings are non- 
specific and may be found in several of the disorders. 

Radiologic manifestations of malabsorption : 

A non ; specific finding, study by Weizman et al (1984), 
f Children demonstrating a radiologic malabsorption pattern 

of small bowel follow through study performed for other 
reasons are frequently subjected to intestine gastroen- 
; testinal investigations, even in the absence of clinical 

manifestation of malabsorption. OSiirteen patients ful- 
filled the criteria for radiological malabsorption ; ' 

r..' ■ ' 

i patterns, but six(4.6%) had no clinical evidence of mal'^- 

bsorption, according to 3-5 days fecal fat analysis, 

^ i 

In addition, five of these patients had normal ' 

mucosal histological findings on duodenal biopsy. It 
was concluded that radiologic malabsorption pattern is a 
nonspecific finding, and in the ^sence of other clinical ^ j 

' . . , ' ’ I 

^@ 0 ^tures suggestive of malabsorption or growth failure f 

further investigations may not be Justified, I 





lev 

In our study/ the changes in barium meal study 
of small intestine included dilatation# sigmentation# 
fragmentation thickening of mucosal folds. The commonest 
were sigmentation and fragmentation but dilatation of 
jejunal loops and coarsening of mucosal folds were also 
frequently, seen, 

,fb)normalities were observed in steatorrhoeic 
patients# 8 patients had positive changes ( 57,1%) , 

In four patients changes were equivocal (28.6%), Two 
patients had no change (14^3%) (Table 10) . 

These radiological barium meal follow through 
were done only in steatorrhoeic patients only# not in 
other patients nor in control subjects, 

A good correlation was observed between the 
degree of roentgenological change and the clinical 
condition of the patient. Correlation was not so well 
marked with the intensity of steatorrhoea. 

For the purpose of comparing the results of 
various diagnostic technics in relation to chemical fat 
determinations. It would seem that D-xylose and radio- 
logic study of small intestine constitute the most useful 
screening procedures. Fecal fat determinations, however# 
would be required for confirmation and quantitatioof 
steatorrhoea. 


Radiological study of small intestine in 



majority of cases showed changes v/hen abnormal. 
However, these tests were of diagnostic assistance in 
chronic pancreatitis, localisation of lesion in 
enteritis, and in demonstrating intestinal stasis due 
to strictures. 
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SUMMARY AND CONCL U S I 0 N 


Fifty eight patients vrith chronic diarrhoea 
and associated nutritional deficiencies were investi- 
gated for evidence of absorptive defects. 

Fourteen of them had fat raalabsorption. 

Twelve had detectable cause x^ith tubercular enteritis 
(35.7%), ulcerative colitis, giardiasis (14.3%), 
obstructed jaundice (14.3%), cirrhosis of liver (7.1%), 
and chronic pancreatitis (14.3%). Remaining two had no 
detectaole primary cause for diarrhoea and fat malabsor- 
ption, But they responded to antibiotic course. 

The study included t 

(i) Clinical assessment based upon history and physical 
examination, 

(ii) Haematological studies. 

(iii) Determination of daily fecal fat output, 

(iv) D-xylose absorption test, 

(v) Roentgenological studies of small intestine with 
barium meal. 

The study revealed that the clinically suspected 
eases of malabsorption chemical analysis of faeces for 
daily total fat was not so sensitive (24.13% of 58 cases) 
for the detection of malabsorption though invariable 
always. It fail to indicate the underlying cause. In 
comparison to occurrence of subnormal result in other^ 
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test was D-xylose absorption test (12.06% in 58 cases) , 
Roentgenologic study (57.1+28,6%) in malabsorptive patients. 

In fat malabsorptive patients, according to 
statistical significant test both test fecal fat estima- 
tion and D-xylose test are insignificant at p = 0.05. 

In patients with steatorrhoea D-xylose absorption test 
was positive in 507o/ and barium meal study result posi- 
tive in 57.1% cases and 28,6% picture was equivocal, 

D-xylose test did not increase the incidence 
of correct diagnosis. It was further observed that in 
patients of malabsorption syndrome the radiological 
examination of the small intestine gave abnormal results 
with one or more tests in 50%cases, 

No constant correlation could be demonstrated 
between the severity of steatorrhoea and the results of 
D-xylose test and roentgenologic study. We had not used 
any test in differentiating pancreatogenous from intes- 
tinal malabsorption in a case of chronic pancreatitis. 

In conclusion the result of this study 
indicate that though chemical determination of fecal 
fat is a "Gold standard** test# for malabsorption syndrome# 
yet the study of malabsorption does not correlate well 
with clinical features. We recommend# before doing 
quantitative test# other valuable screening procedure 
for malabsorption should be done liJce microscopical 
examination of the stool for steatorrhoea# which is a 
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valuaSile screening procedure in detection of malabsorp- 
tion syndrome. It shouwed an error 11 to 14 percent 
(Weijers and Van de Kamer, 1953). Itie use of continuous 
marker provides a method for assessing the degree of 
steatorrhoea on a single stool sample without the disad- 
vantages of the conventional method of fecal fat analysis. 
If screening results are positive, a quanti- 
tative determination of fecal fat should always be done 
to objectively confirm that malabsorption exists. If 
the D~ xylose test and small bowel follow through are 
abnormal, diseases of the intestine or presence of 
bacterial overgrowth should be considered. The small 


bowel biopsy established the cause of the intestinal 
lesion and fluid aspirate for cultures, plus the Schillin 
test may suggest bacterial over growth. If the serum 
trypsinogen is abnormal and pancreatic calcification 
are present on an abdominal plain-^ film the diagnosis 
of chronic pancreatitis may be made. If the calcifica- 
tion are absent, the bentiramide or secretin cholecysto- 
kinin tests should be performed. 




definitely 


Study also indicate that tuberculosis is 



O'* 
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